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SYNTHESIZED  VHF&UHF 
EXCITER  &  RECEIVER  MODULES 


Exciters  an'  aiver    .     Mde  high  quality  nbfm 

and  fsk  opera tiofi.  Features  include: 

•  Dip  switch  frequency  sefeciion. 

*  Exceptions f  modutation  for  voice  and  ctcss. 

*  Veiy  iow  noise  synthesizer  for  repeater  service. 

*  Direct  fm  tor  data  up  to  9600  baud 

•  TCXO  for  tight  trmquency  accuracy  in  wid& 
range  of  environmental  conditions. 

•  Next  day  shipping.  No  wait  for  crystafs. 


Rated  for  continuous  duty.  2-3W  output 

T301  VHF  Excrterr  for  various  bands  139-t74MHz, 
216-226  MHz, 

•  Krt  awm  bands  0^0  « J109    (TCXO  option  S40) 

•  WiredAestedJnd  TCXO..  $189 

T304  UHF  Exciter:  various         ^'^^k 
bands  400-470  MHz.  •  ^fljfcj 

■   Kit  C^44(M$0  rt«m  Ewtd  w*^ 

JndTCXO    1149 
-  VVImd/tested..Sl89 

RECEIVERS: 

V&y  sensithre  -0.2pV. 

Superb  seiectivtty,  >iOOdB  down  at  ti2  kHi.  best 

avaiiat}ie  anywhere,  flutter-proof  squeich. 

R301  VHF  Receiver:  various  bands  139-174MH2, 
216-226  MHz, 

•  Kit  mam  taixte  ot^}    Only  $1 39     (TCXO  QpHon  S40J 
>  Wlred/tested     $209 

find  udes  TCXO )  jyCfl!^*'  ^  ?>  ■ 

R304 UHF  Receiver:  m^^^'^Ptl* 

various  bands  400-470MHz      "^"^  -'"^^  *  '-  ^''^ 

•    Kit  (440-450  haitt  tupd  onty) 

ind  TCXO  .1179 

•  Wlred/tested.  .$209 


TRADITIONAL  CRYSTAL-CONTROLLED 
VHF  &  UHF  FM  EXCITERS  &  RECEIVERS 


FM  EXCITERS:   2W output,  continuous  duty. 

•  TA51:  for  6M,  2M,  220  MHz  ,.„ kit  $99,  w/t  $169 

•  TA451;  for  420-475  MHz kit  $99,  wft  $169 

■  TA901:  for  902-926  MHz,  (0.5W  out)  ■.■■»»■■  w;t  $169 


VHF  &  UHF  POWER  AMPLIFIERS, 

Output  levels  from  10W  to  lOOW Starting  at  $99 

FM  RECEIVERS: 

•  R100  VHF  FM  RCVR.  For  46-54,  72-76.  140-175,  or 
216^225  MHz. kit  $129,  Wit  $189 

•  R144  RCVR.      Like   R100,   for  2M,    with   helical 

fesonator  in  front  end kit  $159,  wft  $219 

•  R451  FM  RCVR,  for  420^75  MHz,    Similar  to  R100 
above,    kit  S129.  w/t  $189. 

•  R901  FM  RCVR,  902-92BMHZ $159,  wft  $219 


TRANSMITTING  & 
RECEIVING  CONVERTERS 


NO  need  to  sp^no  tnousaaii^  on 
new  transceivers  for  each  band  I 

•  Convert  vhf  and  uhf  ■Ignits 
to  &  from  10M. 

•  Even  if  you  donl  have  a  1 0M  ng.  you  can  pidc  up 
very  good  u&ed  xmtfs  S  rxvfs  for  next  lo  toothing. 

•  Recerving  converters  f  shown  above)  available  fat 
variou*  segments  of  6M,  2M.  220.  and  432  MHz. 

•  Rcvg  Conv  Kits  from  $49,  wired/tested  uncLs  only  $99 


■  Transmitting  convartera  for 
2M,4a2yHz. 

*  Kits  only  $89  whf  or  $99  uhf. 

*  Power  amplifiers  up  ID  SOW 


LOW  NOISE  RECEIVER  PREAMPS 


LNY-(  )  ECONOMY 
PREAMP 

ONLY  $29M&t 

•  Mtniature  M  OS  PET  Preamp. 

•  Low  nai$8  figure 

•  RCA  jacks  a  Elow  easy 
connection  inside  radios 

•  Avaiiatiie  tor  various  bands 
from  28  to  450  MHr. 


LNP^  ) PRESELECTOR 

ONLY  $39/wM 

•  Ommate  inteimod! 

•  Low  noise  preamp 

•  Sharp  3-section  filter 

•  Avattabje  foi"  barKJs  from 
137  to  170  MHz. 


LNG-I  I  GaAsFEI 
PREAMP 

STILL  ONLY  $&9.  wf red/tested 

•  Make  your  frfends  sick  with  envy? 
Worl^  stations  thay  don't  even  know 
are  tfiere. 

•  Install  one  at  the  antenna  and 
overcome  coaK  losses 

Avaiiat>ie  k>f  28-30.  46-56.  137-152.  152*172.  210- 
230.  400-470,  and  800-960  MHz  bands, 


SUBAUDIBLE  TONE  ENCODER/DECODER 


Access  afl  your  favorfta 
closed  repeaterBf 

•  Encodes  all  standard  CTC3S 
tones  with  crystal  accuracy  and 
oonvenjent  DIP  switch  selection 

*  Decoder  can  be  u&ed  \q  mute  receive  audio  and  is 
opt  Incized  for  Installation  In  re  pesters  to  provide  dosed 
access.  Higli  pass  filter  gets  rid  of  annoying  revr  buzi^. 

•  TD-5  CTCSS  EncoderyOecoder  Kit  .„....,.,..  now  only  $29 
.  TD-5  CTCSS  Encoder/Decoder  Wlred/iesfed     $49 


WEATHER  FAX  RECEIVER 


Join  the  fun.  Getstrfkfng 
images  directly  from  the 
weather  saiellitesi 

A  very  sensitive  wideband  fm 
receiver  optimized  for  NO  A  A 
APT  Sl  Russian  Meteor  weather  fax  on  the  137MHz  hand 

Covers  dil  5  satellite  channels.  Scanner  Circuit  A  recorder 
control  allow  you  to  atrtomaticaily  capture  signals  as 
satellites  pass  Q\/erhead,  even  while  away  from  home 

See  product  review  with  actual  satellite  pictures  in  June 
1999  QST,  along  with  infc  on  software  and  antennas. 

•  R139  Receiver  Kit  less  ca^e .....,.|159 

«  R139  Receiver  Kit  with  case  and  AC  power  adapter  f  1S9 

•  R139  Receiver  w/t  in  case  with  AC  power  adapter  ...$239 

•  IntemaJ  PC  Demodulator  Board  A  Imaging  Software  $289 

•  Weather  Sateltfte  Hancfbook  ...«.*. $20 


WWV  RECEIVER 


Get  tm^  &  frequency  checks 

will)out  btivfno  multiband  hf 

fcvr    Hear  solar  activity  reports 

affectirtg  radio  propagalKMi. 

Very  sensitive  and  selective 

crystat  controlled  superhel.  dedjcaied  to  listening  to  WWV 

on  10  MHz.    Perftirmance  nvals  ^e  most  expensive  rcvrs 

•  RWVW  Rcvr  kit.  PCB  onty , _.  $59 


•  RWWV  Rcvr  kH  wrth  cabt  spkr.  &  l2Vdc  adapiv 
■  RWWV  Rcvr  WA  if!  cabt  with  spkr  i  adaptef 


_$69 
$129 


Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microproce$^or<ontrol[ed  repeater  wKh  full 
autopatch  and  many  versatile  dtmf  r^note 

control  features  at  less  than  you  might  pay  for  a 
bare  bones  repeater  or  controller  atonel 


#  kit  stifi  onty  Si095 

•  factory  ass^mbted  stiH  oniy  $  1295 

SO-U.  t4S..174.  2^3-233. 42CM75  UHz    (Mi2-^ft  JUHz  sJIgN^  h^tm.) 
—   FCC  trpB  ac£ept«d  loc  cdftEnefi:i3i  serwce  ii  130  ft  450  MHz  biiKtL 

Dtgitat  Voice  Recorder  Option.  Allows  nrtessage  up 
to  20  sec.  to  be  remotely  recorded  off  the  a^r  Play 
back  at  user  request  tiy  DTMF  command,  or  as  a 
pehodkcal  voice  kj,  or  both.  Great  for  making  tlub 
annduncemerrtsl , .„„. only  $100* 

REP-200C  Economy  Repeater.  Real-votee  ID.  no 
dtmf  or  autopatch, ...  Kit  Ofily  S79S,  w&t  S1 195. 

REP-200N  Repeater.  Without  controJIer  so  you  can 
yse  yotir  own Krt  only  $69S,  wit  $t95. 


YouMI  KICK  Yourself 

If  You  Build  a  Repeater 

V^ittiout  Checking  Out  Our  Catalog  First! 


jnics  nas  me  v^odci^s  most 
com  p  tele  line  of  modules  for 
making  repeater?.  In  addition  to 
exciters,  pa's,  and  recetvers,  we 
Offer  the  following  controllers. 

COR -3.     Inexpensive,  flexible  COR  module  with  timers, 
courtesy  beep,  audio  mixer ^-  only  $4t/klt,  $7S  w/t. 

CWID.   Traditional  dfode  matrix  ID'er*  *»-«««-  kit  only  $59. 

CWID-2.    Eprom-controHed  iD'er only  $54;klt,  $79  w/t. 

DVR-1,  Record  your  own  voice  up  to  20  sec    For  voice  id 

or  playing  club  announcements .$59/kJt,  $33  w/t 


COR -4.  Complete  COR  and  CWID  all  on  one  board.  ID  in 
eprom.  Low  power  CMOS only  $99fkll,  $149  w/t. 

COR-6.  COR  with  real-voice  id.  Low  power  CMOSh  non- 
volatile memorv, „„„, kit  only  $S9,  w/t  only  $149. 

COR-6.    [iP  conlroller  with  autopatch,  reverse  ap,  plione 

remote  controi.  lots  of  DTMF  conlrol  functions,  all  on  one 
board,  as  used  in  REP-200  Repeater, ,..„ $379  w/t. 

AP-3.  Repeater  autopatch,  reverse  aulopatdr.  phone  line 
rennote  comrol.  Use  witin  TD-2 kit  $89. 

TD-2.  Four-dig rt  DTMF  decoder/controller,  Fh/e  latching 
on-off  fundfons,  toil  caif  restrictor kit  $79. 

TD-4.  DTMF  conlroller  as  above  except  one  on-off  function 
and  no  toll  cail  restridor.  Can  also  use  for  selective  calling: 
mute  speaker  untti  someone  pages  you ,  kit  $49. 


WEATHER  ALERT  RECEIVER 


\  sensitive  ^nd  seHective 
profes&iorral  graffd  rvcviverto 
monitor  crftlcal  NOAA  weatfier 
broAileasls.  Good  receptiofi 
even  at  di&tarices  of  70  miles  or 
more  with  suitabie  antenna,  iski 
comparison  with  ordinary  ctmsumer  radio$! 

Automalfc  mode  pfcvides  storni  watch,  alttling  you  by 
unmutifig  receiver  and  provkjing  an  outptit  to  trip  remote 
equipment  when  an  alert  tone  i^  bfoadcast.  Crystal 
controlled  for  accuracy:  all  7  channels  (162.40  to  162. 55) 

Buy  jttst  the  leceJver  pcb  module  m  krt  form  or  buy  the  krt 
with  an  attractive  metal  cabinet.  AC  power  acfapter,  and 
bu^rt-in  speaker.  Also  available  fadofy  wired  and  tested, 

RWX  Rcvr  kit,  PCB  only  .^ .™^  $79 

RWX  Hcvr  Jut  wi&i  cibiiiet  s|»^^,  &  AC  adapter ...  $99 


RWX  Rcvr  wredAestKl  in  cabinet  witti  sp»k«r  &  adapter  _^$I39 


Buy  at  lovv,  factory  direct  net  pme^  and  save! 

For  complete  info,  call  or  write  for  comptete  catalog. 
Order  by  mail,  fax,  email,  or  phone  19-12, 1-5  eastern  time), 

n/lin.  $6  5&H  charge  for  I"  Iti  pki$  add  1  weight  &  insurance. 
Use  Visa,  MC,  Oiseover,  check,  or  UPS  C.O.D 


See  SPECIAL  OFFERS  and  view 
complete  catalog  on  our  web  site: 

www.hamtronics.com 

email:  jv@hamtronics.com 


Ourser  Yeai 


amironics,  mc 

65-D  Moul  Rd;  Hilton  NY  14468-9S35 
Phone  716-392'9430 


f^-^5<^.l 


I/j^  ASTRcini      9  Aulry  Irvine,  CA  9261 S 
^i^^  D  P^      ,    u  ^      ^949^  458-7277  •  (949)  4 
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MODEL  SS-10TK 


...POWER  ON  WITH  ASTRON 


SWITCHING  POWER  SUPPLIES... 


MODEL  SS-t2IF 


MODEL  SS-18 


SPECIAL  FEATURES: 

•  HIGH  EFHCIENCY  S WITCH fNG  TECHNOLOGY 
SPECIRCALLY  RLTERED  FOR  USE  WPTH 
COMMUNICATIONS  EQUIPMENT,  FOR  ALL 

FREQUENCrES  INCLUDING  ME 

■  HEAVY  DUTY  DESIGN 

*  LOW  PROFILE,  LIGHT  WEIGHT  PACKAGE 

■  EMI  FILTER 

.  MEETS  FCC  CLASS  8 


PROTECTION  FEATURES: 

•  CURRENT  LIMITING 

•  OVERVOLTAGE  PROTECTION 

•  FUSE  PROTECTION. 

•  OVER  TEMPERATURE  SHUTDOWN 


SPECIFICATIONS; 
INPUT  VOLTAGE: 


OUTPUT  VOLTAGE: 


ri5VAC50/60H2 
OR  £20  VAC  50.'6DHZ 
SWITCH  SELECTABLE 

laevoc 


AVAILABLE  WIH  THE  FOLLOWING  APPROVALS:  UL,  CUU  CE.  TUV- 


DESKTOP  SWITCHING  POWER  SUPPLIES 

MODEL  COKT.  (Amps} 

SS-10  7 

SS^12  10 

SS-18  15 

SS-25  20 

ss-30  as 


ICS 

SIZE  (Ifiches) 

Wtdbs.) 

10 

1. 1(6x9 

3.2 

12 

nix  6  3(9 

3.4 

18 

1%?{6x9 

3.6 

25 

2%  X  7  K  &>i 

4.2 

30 

Z%  X  7  X  m 

5.0 

DESKTOP  SWITCHING  POWER  SUPPLIES  WITH  VOLT  AND  AMP  METERS 
MODEL  CONT  (Amps)  ICS  SIZE  (inches) 

SS2SM'  a)  25  2VtK7x9% 

SS-3DW'  S  30  3^*x7jt9H 


Wt.{lbs.) 
4.2 
5.0 


MODEL  SS'25M 


MODEL  SRM-30 


RACKMOUNT  SWTFCHWG  POWER  SUPPLIES 

MODEL  CONT  (Amps}  JCS 

SRM-2S  20  25 

SRM-^  25  30 

WITH  SEPARATE  VOLT  &  AMP  METERS 

MODEL  CONT,  (Amps)  ICS 

SRIVI-25  20  25 

SRM-30  25  30 


SIZE  (indws) 
3>i  X 19  X  9Vi 
3ii%x19x9H 


(Inches) 
3V?x19x9% 
3/^x19x9% 


W!.(1bs.) 
S.5 
7.0 


Wt.(lbs.) 
6.5 
7.0 


2  ea  SWITCHING  POWER  SUPPLIES  ON  ONE  RACK  PANEL 

MODEL  CONT  (Amps)  ICS 

SRM-25A'2  20  25 

SRM'30A-2  26  ^ 


WITH  SEPARATE  VOLTA  AMP  METERS 

MODEL  CONT.  (Amps) 

SRM^25M2  20 

SRM-30M'2  25 


ICS 
25 
30 


SIZE  (inches) 
3!ix19x9^i 

3Hx19x9H 


SIZE  (inches) 
3>4x19x9^i 
314  X  19  X  ^ 


Wt.(llj3.) 

10-5 
ItO 


Wl(lbSv) 
10  J 
11,0 


MODEL  SHM-30M^2 


MODEL  SS-12SM/GTX 


CUSTOM  POWER  SUPPLIES  FOR  RADIOS  BELOW 

EF  JOHNSON  AVENGER  GX-MC41 

EF  JOHNSON  AVENGER  GX-MC42 

EF  JOHNSON  GTML81 

EF  JOHNSON  GTML83 

EF  JOHNSON  9600  SERIES 

GE  MARC  SERIES 

GE  MONOGRAM  SERIES  &  MAXON  SM-40Q0  SERIES 

ICOM  rC'Fl  1 020  S  IC-F2020 

KENWOOD  TK760.  762.  &40.  8fi0,  940,  941 

KENWOOD  TK760H.  762H 

MOTOROLA  LOW  POWER  SM50.  SMT2t}.  &  GTX 

MOTOROLA  HIGH  POWER  SM50.  SM120.  S  GTX 

MOTOROLA  RADIUS  &  GM  300 

MOTOROLA  RADIUS  a  GM  300 

MOTOROLA  RADIUS  &  GM  300 

UN[DENSMH1525.  SMU4523 

VERTEX-  FTb  1011,  FT-t011,  FT'2011.  FT-7011 


MODEL  SS-lDEFJ-98 


NEW  SWITCHING  (MODELS 

SS^IOQX,  SS-12GX 

SS18GX 

SS^12EFJ 

SS-18EFJ 

SS-10EFJ-9e  SS  12  EFJ-9e.  SS-lSEFJ^ 

SS'12MC 

SS-10MG.  5S12MG 

SS-101F.  SS'12tF 

SS-10TK 

SS^12TKORSS-18TK 

SS-IOSMGTX 

SS-IOSM/GTX,  SS-12SM^TX.  SS-1SSMGTX 

SS'IORA 

SS'12RA 

SS-1BRA 

SS-10SMU,  SS^123MU,  SS-ISSMU 

SS-10V,  SS-12V.  ss-iev 


ICS  -  Intarminent  Comnrtunicaiion  Service 


1.8-170  MHz 


Reads  complex  impedance . . .  Super  easy-to-use 

New  MFJ-259B  reads  antenna  SWR  •  •  .  Complex  RF  Impedance:  Resistance(R)  and 
Reactance(X)  or  Magnitude(Z)  and  Phase  (degrees)  . . .  Coax  cable  loss(dB)  •  • .  Coax  cable 
length  and  Distance  to  fault .  . .  Return  Loss . . .  Reflection  Coefficient .  .  .  Inductance .  • . 

Capacitance  —  Battery  Voltage.  LCD  digital  readout covers  L 8-1 70  MHz  —  built-in 

frequency  counter . , .  side-by-side  meters  • . .  Ni-Cad  charger  circuit .  .  .  battery  saver .  .  . 
low  battery  warning  *  • ,  easy  access  batter}?  panel  * . ,  smooth  reduction  drive  tuning , . . 

I  h€  *wrW V  most  popular  SWR 
analyzer  just  gat  incredibly  better 
and  gives  you  more  value  than  ever! 

MFJ'2S9B  gives  yoii  a  complete  pic- 
ture of  your  antenna  s  performance.    You 
can  read  antenna  SWR  and  Complex 
Impedance  from  L8  to  170  MHz* 

You  can  read  Complex  Impedance 
as  series  resistance  and  reactance  (R-^jX) 
or  us  mai^niUide  (Z)  and  phase  (decrees). 

You  can  determine  velocity  factor^ 
coax  cable  loss  in  dB,  length  of  coax  and 
distance  to  a  short  or  open  infect* 

You  can  read  SHR^  return  loss  and 
reflection  coefficient  at  any  frequency 
simnltaneousfy  at  a  single  glance* 

iifu  can  also  read  inductance  in  nff 
and  capacitance  in  pF  at  RF  frequencies. 

Large  easv-to-read  two  line  LCD 
screen  and  side-by-side  meters  clearly 


display  your  information. 

It  lias  built-in  frequency  caunien  M- 
Cad  charger  circuity  battery  saver^  Ion* 
battery  warnings  easy  access  battery 
panel  and  smooth  reduction  drive  tuning. 

Super  easy  to  use!  Just  set  the 
bandsmtch  and  tune  the  dial  —just  like 
your  transceiver.  SWR  and  Complex 
Impedance  are  displayed  instantly! 

Here's  what  yau  can  do 

Find  your  antenna ^s  true  resonant  fre- 
quency. Trim  di poles  and  verticals. 

Adjust  your  Yagi,  quad,  loop  and  other 
antennas,  chtingc  miienna  spttcing  and  heii^ht  and 
watch  SWR,  resistance  and  reactance  ctiange 
instantly,  You'll  know  exactly  whal  to  do  6y 
simplv  watching  the  display. 

Perfectly  tune  cnticafHF  mobile  anten* 
nas  in  sccontfs  tor  super  DX  ~  without  sut>- 
jecting  your  iransceiver  !o  high  SWR. 

Measure  your  antenna's  2:1  SWR  band- 
width on  one  band,  or  analyze  multiband  per- 
formance over  the  eniire  spectrum  L8- 1 70  MHz! 

Check  SWR  outside  the  ham  bands  wilh- 
oui  violating  FCC  rules. 

Take  tliic  guesswork  out  of  building  and 
adjusting  maicnfng  nerv\  orks  and  baluns. 

Accurately  nieasure  distance  to  a  short  or 
open  in  a  lailetf  coax.  Measure  Icneth  of  a  roll 
of  coax,  coax  loss,  velocity  fecior  antf  impedance. 

Me:i?»ure  inductance  and  capacitance. 
Troubleshooi  and  measure  resonant  frequency 

and  approximate  Q  of  traps,  stubs,  traiismission 

lines*  RF  chokes,  tuned  circuits  and  baluns. 

Adjust  your  anienna  tuner  for  a  perfect 
1:1  match  without  creating  QRM, 

And  this  is  only  tlie  Beginning!  The 


MFJ-224 
$1  Ed9i 


Call  your  dealer  MFJ-259B 

for  your  best  price!       !2^^9^ 

MFJ-259B  is  a  complete  ham  radio  test  station 
including  -  frequency  counter,  RF  signal  scn- 
erator,  SWR  Analyzer™,  RF  Resistance  and 
Reactance  Analyzer,  Coax  Analyzer,  Capacitance 
and  Inductance  Meter  and  much  more! 

Call  or  write  for  Frae  Manual 

MFJ's  comprehensive  instruction  manual 
is  packed  with  useful  applications  —  all  ex- 
plained in  simple  language  you  can  understand. 

Take  it  anywhere 

Felly  portable,  take  It  any w  here  ~  remote 
sites,  up  towers,  on  DX-pcdiifons.  It  uses  10 
AA  ori^i-Cad  batteries  (nol  included)  or  1 10 
VAC  with  MFJ-13 15,  514,95.  lis  rugged  all 
metal  cabinet  is  a  compact  4x2x6^'^  mches. 

How  good  is  the  MFJ-259B? 

MFJ  SliR  Analyzers'^  work  so  good, 
many  antenna  manuracturcrs  use  them  in  their 
lab  and  on  the  production  line  —  saving  thou- 
sands of  dollars  in  instrumentation  costs! 
Used  worldwide  bv  professionals  evervwhere. 

tili^^f»  MFJ  SWR  ibwJ^seff^ 

MFJ-249B,  $229.95,  Like  MFJ-259B, 
but  reads  SWR,  true  impedance  magnitude  and 
frequency  only  on  LCD,  No  meters. 

MFJ  2  Meter  FM  SignalAnalyzer™ 


MFJ-20y,  SI 29,95.  Like  MFJ-249B  but 
teads  SWR  only  on  meter  and  has  no  LCD  or 
frequency  counter. 

MFJ-219B,  S99.95.  IH¥  SWR 
Analyzer™  covers  420-45(1  MHz.  Jack 
foi'  external  frequency  counter,  l^Z-xTh 
x2'/4  inches.  Use  two  9  volt  batteries  or 
1 10  VAC  with  MF.1-13I2B,  $12.95.  Free 
"N**  to  SO-239  adapter 

SMfll  Anrnfymmr  Accesiori*! 

Dip  Meter  Adapter 

MFJ-66,  SI 9*95.  Plug  a  dip 
meter  coupling  coil  into  your 
MFJ  SWR  AmilyzLT^^  and  turn  it 
into  a  sensitive  and  accurate 
bandswitched  dip  meter  Save 
time  and  take  the  guesswork  out 
of  winding  coils  and  determining 
resonant  frequency  of  tuned  circuits  and  Q  of 
coils.  Set  ot  two  coils  cover  LH-170  MIfa 
depending  on  your  SHR  Anah^^^. 

Genuine  MFJ  Carrying  Case 

MFJ-29C.  S24.93.  Tote 

your  MFJ-259B  any v\  here  with 
this  genuine  MFJ  custom  canying 
case.  Has  back  pocket  with  secu- 
rity cover  for  carrying  dip  coils, 
adaptors  and  accessories, 

Made  of  special  foam- filled 
fabric,  the  MFJ'29C  cushions 
blows,  deflects  scrapes,  and  protects  knobs, 
meters  and  displays  from  harm, 

Wear  it  around  yotir  waist,  over  your 
shoulder,  or  clip  it  onto  the  tower  while  you 
work  -  the  fuliy-adjustable  webbed- fabric  car- 
rying strap  has  snap  hooks  on  both  ends. 

Has  clear  protective  window  ft>r  iVequen- 
cy  display  and  cutouts  for  knobs  and  connec- 
tors so  you  can  use  your  MFJ  SWR  Analyzer^^ 
without  taking  it  out  of  your  case.  Look  for 
fhe  MFJ  logo  for  gemdne  authenticity! 

MFJ-99,  S54;85.  Accesst>r^  Package  for 
MFJ-259  B  249;  B  209.   I ncludes  genuine 
MFJ-29C  carr\ ing  case,  MFJ-66  aip  meter 
adapter,  MFJ-1313  1 10  VAC  adapter.  Save  $51 

Sew!      Tunable  Measurement  Fitter^ 
MFJ-731,S89.95.  EuhmveMFl 

tunable  RF  filter  allows  accurate  SWR 
and  impedance  measurements  1.8  to  30 
MHz  in  presence  of  strong  RF^  fields. 
Has  virtually  no  effect  on  measure- 
ments. Works  %sith  ail  SWR  AnaK'zcrs. 

MFJ  No  Matter  Wkat^"*  wammty 

MFJ  will  repair  or  replace  (at  our  option) 
your  MFJ  SWR  Analyzer^^  for  one  full  year. 


/Nearest  Dealer.. .  mO-647-lHOl 


Meiisure  siEiial  strtMmth 


as 


over  60  dB  range,  check  ancTset  I  M  Jcvi- 
a  I  ion,  measure  amenna  t^ain,  beam  width, 
front -to -back  ratio,  side  lobes,  feed  line  loss 
in  dB.  Plot  field  strength  patterns,  posi- 
uon  antennas,  measure  preamp  gain^ 


detect  fccdiine  faults,  track  dawn  hidden  transmit- 
ters, tune  traiismiUers  aiul  filters.  Plug  in  scope  to 
analyze  modulation  wave  forms,  measure  audio  dis- 
tortion, noise  and  insLmtLincious  peak  deviation. 
Covers  143,5  to  148.5  MH2.  Headphone  jack,  bat- 
tery check  function.  Uses  9V  battery.  4x2'^zx6V.  in. 


http://www.  mfjen  ferprises*  coin 

1  Year  No  Matter  WhaV''  warranty  ■  30  day  money 
guuiLiJitcc  (less  s/h)  on  orders  from  MF,! 

MFJ  ENTERPRISES,  INC, 

Box  494,  Miss.  State,  MS  39762 
(601)  323-5869;  »j  :kk'st,  mod -Fn, 
FAX;  (601)  323-6551;  Add  i/h 
Tech  Help:  (601)  323-0549 


More  hams  use  MFJ  SWR  Analyzers™  than  any  others  in  the  world i 


f 


r 


THE  TEAM 


El  Suprema  &  Founder 
Wayne  Green  W2NS0  i 

As$Qciate  Publisher 
R  L  Marion 

Associate  Technical  Editor 

Larry  AntonuH  WBGRRT 

Nitty  Gritty  Stuff 

J.  Clayton  Burnetl 

Priscilla  Gauvin  ■ 

Joyce  Sawtelle 

Contributing  Culprfts 

BIIJ  Brown  WB8ELK 
U\k0  Bryce  WBBVGE 
Joseph  E.  Carr  K4IPV 
Michael  Geier  KB  1UJV1 
JlmGmy  W1XU/7 
Jack  Heller  KB7N0 
Chuck  Houghton  WB6EGP 
Dr  Mare  Leave/ WA3 A JR 
Andy  MacAliister  W5ACM 
Dave  Miller  ^JZ9E 
Joe  Moell  KOOV 
Sreve  Nowak  kesVN/s 

Carole  Perry  WBaMGP 

Advertising  Sales 

Frances  Hyvarlnen 
Rogef  Smith 
603-924-OO58 
&00-274-7373 
Fax;  603-924-8613 

Circulation 
LirKia  Coughtan 

Data  Entry  &  Other  Stuff 
Christine  Albert 
Norman  Marion 

Business  Office 

Editorial    '    Advertising    -    Circulation 

Feedback  -  Product  Reviews 

73  Amaieur  Radio  Today  Magazine 

70  Hancock  fld, 

PetertK>rough  NH  03458-1107 

603*924-0058 

Fax;  603-924-8613 

Reprints:  S3  per  artrcte 
Back  issues:  S5  each 

Printed  in  the  USA 


Hi r^u scripts:  Contributions  for 
possible  publJcaUon  are  most 
welcome.  We'l  do  ttie  best  we  can  to 
fitum  anything  you  repuesi  but  we 
assume  no  responsibilcty  lor  kjss 
or  damag^^  Payment  knf  submined 
adides  will  be  made  after  pL^ic^tkn 
Please  sdDmrt  boih  a  iSsk  and  a 
hard  copy  of  your  ailicte  \\BM  (ok) 
Of  Mac  (preferred)  fomiats],  carefully 
checked  drawings  and  schematics, 
and  the  ctearesl,  best  focused  and 
lighted  photos  you  tan  manage.  "How 
lo  write  for  73"  guideEines  are  available 
on  fequest  US  citizens,  p^se 
indude  yo^  Social  Socurrty  number 
vM  subrmtted  manuscrpts  so  we  can 
SiJbi?iit  it  to  you  taiow  wtip. 


AUGUST  1999 
ISSUE  #466 


Amateur 

Radio  Today 

TABLE  OF  CONTENTS 


FEATURES 


DEPARTMENTS 


10     PIC-based  DTMF  Project  —  KC3XM 

Build  this  decoder  and  learn. 

1 3     How  to  Turn  a  Deaf  Ear  —  VK2AT 

...  with  your  antenna. 

16     Secrets  of  Transmission  Lines  —  KE2Q  J 

Past  T;  inUv  and  dummy  fo^ project, 

20     KiwiSSTV  — ZL1AAN 

How  they  do  it  in  ZL-larxi. 

24     All  About  Op  Amps  —  W2G01VV7 

And  then  some. 

27     The  Missing  Link;  A  PSK  Interface  —  WASTXT 

Stop  just  reading  about  it  —put  this  new  mode  into  action! 

30     Radio  Fun  in  the  Sun  —  W7DE 

Here's  a  complete  solar-powered  QRP  station  for  your 
operating  pleasure, 

35     Instnfction  Instructions  —  N6HYK 

Discover  hidden  savings  in  the  last  place  you'd  ever  took — 
the  instruction  manual, 

39     Ham  Station  Control  and  Monitor  —  W4LJD 

You  can  do  without  this  handy  project— or  can  you? 


WBaiGP   42 

Above  &  Beyond 

49 

Ad  index 

M 

Barter  n' Buy 

51 

Catendar 

KB7N0     46 

The  Digital  Port 

W5ACM     50 

Hamsats 

61 

Letters 

W2NSD/1    4 

Never  Say  Die 

48 

New  Products 

KE8YN/4  44 

On  the  Go 

W1XU/7     60 

Propagation 

« 

QRX 

63 

Radio  Bookshop 

REVIEW 


34 


Bend  and  Brake! 

Customize  your  home- 
brew projects  with 
tailor-made 
enclosures — and  lots 
moref 


Web  Page 

www.wavnesrc^n.com 


On  the  cover:  Fun  in  the  Sun  article  begins  on  page  30.  We  are  always  looking  for  interesting  ar- 
ticles and  cover  photos  —  with  or  without  each  other.  Your  name  could  be  in  this  space  nexf  month, 
and  our  check  could  be  on  its  way  to  you/ You  couldn't  use  a  little  exra  cash? 


Feedback:  Any  circuit  works  better  with  feedback,  so  please  take  the  time  to  report  on 
how  much  you  like,  hate,  or  don't  care  one  way  or  the  other  about  the  articles  and 
columns  in  this  issue.  G  =  great!,  O  =  okay,  and  U  =  ugh.  The  G's  and  O's  will  be 
continued.  Enough  U's  and  it's  Silent  Keysville.  Hey,  this  is  your  communications 
medium,  so  don't  just  sit  there  scratching  your. ..er.,. head.  FYI:  Feedback  number"  is 
usually  the  page  number  on  which  the  article  or  column  starts. 


73  Amateur  Radio  Today  (iSSN  1052-2522)  is  published  monthly  by  73  Magazine.  70  N202,  Peterborough  NH 
03458-1107.  The  entire  contents  ©1999  by  73  Magazine.  No  pari  of  this  publication  Marchbe  reproduced 
without  written  permission  of  the  publisher,  which  is  not  all  that  difficuit  to  get.  The  subscriplion  rate  is:  one 
year  S24.97,  two  years  $44.97;  Canada:  one  year  $34,21,  two  years  $57  75,  inciuding  postage  and  7%  GST. 
Foreign  postage;  $19  surface,  $42  airmaii  addltionai  per  year,  payabie  in  US  funds  on  a  US  bank,  Second 
class  postage  is  paid  at  Peterborough,  NH,  and  at  addttionai  maiiing  offices.  Canadian  second  ciass  mail 
registration  #178101.  Canadian  GST  registration  #125393314.  Miorofiim  edition:  University  IVIicrofiJm,  Ann 
Arbor  Ml  48106.  POSTMASTER  Send  address  changes  to  73  Amateur  Radio  Today,  70  Hancock  Rd  , 
Peterborough  NH  03458-1107   73  Amateur  Rad*o  Today  is  owned  by  Shabromat  Way  Ltd.  of  Hancock  NH 


Contfact:  By  bemg  so  nosey  as  to  read  this  fine  print,  you  have  just  eniered  into  a  binding  agreement  with  73 
Amateur  Radio  Today.  You  are  hereby  obligated  to  do  something  nice  for  a  ham  fnend — buy  him  a  subscriplion 
lo  73.  What"^  All  of  your  ham  friends  are  already  subscribers?  Donate  a  subscription  to  your  focal  school  library^ 


Humtimr  t  on  your  Fe^baek  card 


NeUER  SnV  DIE 


Wayne  Green  W2NSD/1 


Y2K,  etc. 

The  controversy  goes  on — 
will  it  be  a  nuisance  or  a  ca- 
lastrophe?  Most  of  the  nui- 
sance  group  seem  to  have 
oxen  that  are  being  gored  by 
the  problem,  pushing  them  to 
put  the  best  face  on  the  situa- 
tion. The  disaster  mongers 
seem  to  be  those  who  ha\'e 
done  the  most  research  into 
ihc  problem. 

An  Bell  W60BB  had  me 
as  a  guest  on  his  show  in  Feb- 
ruary and  June  (both  shows 
were  repeated  later  on  *The 
Best  of  Art  Bell")  and  we 
spent  quite  a  bit  of  time  dis- 
cussing the  situation.  Art, 
who's  had  some  of  the  lead- 
ing experts  on  the  situation 
on  his  show,  is  genuinely 
concerned,  not  jusl  about 
what  may  happen  come  New 
Year's  morning,  but  in  what 
the  potential  for  disaster  may 
cause  people  to  do  which  could 
create  siqjer-catastrophes. 

For  instance,  more  and  more 
aiticles  on  Y2K  recommend 
thai,  hey,  just  to  be  on  the  safe 
side,  you*d  better  have  some 
cash  put  aside.  It  wouldn't  take 
much  of  an  extra  demand  for 
cash  to  clean  out  the  whole 
banking  system.  They're  print- 
ing an  extra  $50  billion,  but 
that  isn't  going  to  go  far  if  die 
general  public  gets  worried. 

Then  there's  the  food  sup- 
ply. If  the  power  goes  off,  our 
cities  will  run  out  of  food  in  an 
instant.  I  remember  what  hap- 
pened on  my  submarine  when 
the  word  went  around  thai  we 
were  short  of  hot  chocolate. 
Seconds  later  there  was  no  hot 
chocolate.  It  had  all  gone  into  a 
couple  of  personal  lockers. 
Any  public  belief  Uiat  there 
may  be  a  food  problem  will 
empty  the  stores  in  hours, 
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So  Art*s  worried  about 
what  impact  his  discussions 
with  experts  on  the  problem 
may  have.  If  die  word  gets 
around  that  ATMs  may  have 
to  be  shut  down,  there  could 
be  a  rush,  If  people  get  con- 
cerned about  the  severe  re- 
cession Y2K  is  predicted  to 
trigger,  there  could  be  a  stock 
market  crash  as  people  get 
the  heck  out  of  the  stock  mar- 
ket, looking  to  sell  high  and  re- 
invest later  when  the  market  is 
in  the  dumpstcr. 

By  the  way,  the  experts  are 
sure  enough  of  their  worries 
that  they've  left  the  cities  and 
moved  to  places  Uke  Arizona 
and  New  Mexico,  Just  in  case, 
you  koow. 

The  situation  has  me  kx^k- 
ing  over  the  suppliers  of 
dome  homes  and  solar  power 
systems. 

One  thing  is  for  sure,  if  the 
power  grid  does  crash  and 
stay  down  for  any  length  of 
time,  a  ham  station  which  can 
run  from  solar  or  wind  power 
is  going  to  be  worth  its 
weight  in  gold.  As  a  result  of 
our  talk  about  Y2K  and  our 
further  talk  about  the  benefits 
of  amateur  radio,  Fve  been 
getting  an  influx  of  73  sub- 
scriptions from  people  who 
are  anxious  to  gel  their  tick- 
ets. Just  in  case.  Well,  if  the 
ARRL  directors  flatly  refuse 
to  spend  a  dime  to  pmmote  the 
hobby  and  try  to  turn  around 
the  plunging  interest  in  it,  I 
guess  rd  better  do  what  I  can, 

I  do  Uke  the  idea  of  a  small 
survival  community  in  our 
north  forty,  living  in  dome  va- 
cation homes.  Just  in  case.  So 
Tm  reading  Roundup,  the  jour- 
nal of  the  Monolithic  Dome 
Instimte  (Box  479,  Italy  TX 
76651),    and    Home    Power 


magazine  (Box  520»  Ashland 
OR  97520). 

Y2K  Testing 


Maybe  you  saw  the  article 
in  BusinessWeek  about  Y2K, 
saying  it  is  going  to  be  worse 
than  anyone  thought.  But  they 
were  talking  about  the  eco- 
nomic impact,  not  the  social. 
Ed  Yardini,  the  Y2K  guru, 
keeps  increasing  the  odds  that 
the  Y2K  bug  wiU  create  a 
world  recession  next  year,  He*s 
up  to  75%  so  far* 

They  cited  the  case  of 
Samsonite,  which  spent  over 
$10  million  upgrading  their 
computer  system.  WTien  the 
system  was  done,  and  had  been 
checked  by  20  outside  consuil- 
ants  as  being  all  set  to  go,  the 
president  of  the  company 
flipped  the  switch  to  turn  it  on 
and  nothing  happened,  The 
snafu  lost  them  $10  million  in 
sales  and  created  enormous 
bad  will  with  their  customers. 
It  froze  their  deliveries  for  20 
days,  and  messed  up  opera- 
tions for  months  afterwards. 

The  moral  is  that  finding 
and  fixing  the  date-sensitive 
bugs  in  computer  systems  is 
only  the  first  step*  Then 
comes  testing  and  fixing  the 
undiscovered  bugs,  plus  fix- 
ing the  new  bugs  put  into  the 
system.  And  the  cost  of  all 
this  comes  right  off  the  bot- 
tom line  since  it  doesn*t  add 
anything  to  sales.  And  that's 
going  to  depress  earnings,  fol- 
lowed by  stock  price  drops. 
And,  by  the  time  you  add  this 
impact  to  several  thousand 
large  companies,  you  have  a 
recession. 

Last  year  McDonald's  esti- 
mated their  Y2K  problem  at 
$8  million.  By  December  it 
was  up  to  $30  million  and 


climbing.  AT&T  has  raised 
their  estimate  from  $300  mil- 
lion to  $900  million.  Sears 
from  $63  million  to  $143  mil- 
lion. And  so  it  goes. 

Now,  supposing  that,  like 
the  Samsonite  test,  these  up- 
graded systems  crash!  That 
could  bring  the  bears  out  of 
hibernation,  not  only  affecting 
the  Slock  market,  but  coUaps- 
ing  die  house-of-cards  power 
network.  Or  do  you  like  the 
domino  simile  better? 

Hmni,  have  you  played 
dominos  reccnUy?  It's  a  semi- 
no-brain  game  with  chance  as 
the  larger  element  and  thus 
relaxing.  You  should  be  play- 
ing games  with  your  kids, 
you  know.  When*s  the  last 
time  you  played  gin  with 
them?  Michigan  rummy?  Or 
Russian  Bank?  Or  cribbage? 
Do  you  get  together  with 
friends  and  play  games?  Like 
crazy  eights?  Liar  dice?  How 
about  Monopoly?  Or,  if  you 
really  enjoy  thinking,  how 
about  Boggle?  That  game  was 
invented  by  a  good  New  York 
friend  of  mine  who  useil  to  go 
on  sports  car  rallies  with  me 
before  I  moved  to  New  Hamp- 
shire. He  stayed  there  and  got 
killed  in  a  street  shooting. 

Y2K 

One  of  the  callers  on  the 
Art  Bell  show  told  about  what 
happened  after  the  Northridge 
earthquake,  when  the  pei^ple 
got  worried  about  food  He 
said  that  every  store  was  com- 
pletely empty  within  four 
hours.  Y2K  may  be  just  a  nui- 
sance, but  if  it  does  fulfdl  the 
predictions  of  the  worrywarts, 
how  well  arc  you  and  your 
family  set  up  when  it  comes 
to  having  food  to  eat? 

Another  Y2K  Tidbit 

I  see  wfii^  Microsoft  has 
discoveral  Y2K  bugs  in  Win- 
dows 98  and  is  making  an  up- 
date on  CD  available.  Mac- 
intosh computers,  however^ 
arc  Y2K  compliant 

The  chief  Y2K  reseaicher 
at  Gartner  Group,  a  tech  think 
tank,  says  that  83%  of  cumcnt 
off-the-shelf  software  may 
have  Y2K  problems,  down 
from  89%  a  year  ago,  WelU 

Continued  on  page  55 


World's  Smallest 
TV  Transmitters 


WecalthefTtfhe 
'Cii)es',„,  Perfect 

MOBO  QBflSniSSXJfl 

from  a  transinit^r 

you  can  hide  under 

a  quarter  and  only  as  Ihtck  as  a  stacH  oi  four  penmes-  l^ial  s  a 

nicked  in  itve  pichjm?  Transmiis  cotor  or  B&W  with  fantasttc  quaJitv 

-  almost  like  a  direct  wired  connectton  to  any  TV  tuned  to  cable 
cfiannel  59.  Crystal  conEroHed  for  no  trequency  drift  with  perfor- 
mance that  equals  law  enforcement  models  tfiat  cos!  hundreds 
more!  Basic  20  mW  model  transmils  up  to  300'  while  the  high 
power  "too  mW  unit  goes  up  lo  1/4  mile.  Audio  units  include  sound 
u$]ng  a  ^nsilive  built-in  mike  that  will  hear  a  whisper  15  feet 
awayf  Units  mn  on  9  vdts  and  hon^-up  to  most  any  COD  camera. 
Any  of  our  cameras  have  tjeen  tested  lo  mate  perfectly  with  our 
Cut)es  and  wofK  greal  Fulfy  as£emt}led  -  just  hoi[>k'Up  power  and 
"Hj're  on  the  air" 

C-2000,  Basic  Vfdeo  Transmitter  Cube. S89.K 

<>3000.  Basic  Video  S  Audio  Irwsmitler  Cube. %ul% 

0-2001.  HJgti  Power  Video  Transmtter  Cube , . . . .  S179  5S 

CM\.  Higti  Power  Video  &  AudKi  Transmitter  Cube. . .  S2^.96 
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COD  Video  Cameras 


Top  quality  Japanese  Class  A  CCO 
array,  over  440  fine  line  resolution,  not 
Ihe  ofl'Spec  arrays  Biat  are  found  on  many  other  canwas.  Don't 

be  fooled  by  the  cheap  CMOS  single  chip  canveras  which  have 
1/2  the  r&solulion,  1/4  the  light  sensitivity  and  draw  over  twice  Ihe 
current!  The  black  h.  white  models  are  also  super  IR  (Infra-Red) 
sensitive.  Add  our  tnui£Jt:le  lo  the  eye,,  IR-1  illuminator  kit  10  see 
in  Ihe  dark  I  Color  camera  has  Auto  gain,  white  balance,  Back 
Light  Compensation  and  DSP'  Available  with  Wide-angle  (80'')  or 
super  siim  Pin-hole  style  lens.  Run  on  9  VDC,  stannjard  1  voll  p-p 
video  Use  our  transmitters  for  wirele&s  transmission  to  TV  set,  or 
add  our  16-1  Intedace  board  kil  for  audi-:?  ^our^d  pick-up  and  super 
easy  direct  wire  hook-up  to  any  Video  monilof.  VCR  or  TV  wrlh 
A V  mpul.  Fully  assembted.  wrtn  pre^wired  connecior 

CCOWA-2, 8IW  CCUCamerB.  wide^ngte  Terrs S$9.95 

CCDPH-a.  B&W  CCD Camera,  slim  fit pio-ttiile lens. , ... . S69.% 

CCDCC-1.  Color  CCD  Can«fa,iride-ar^  fens.,* S129.S 

IR-1 .  IR  Iflunfiinatof  Kit  for  Bi W  cameras *.,,*,  S24.95 

IB'1,  bteftai^  Board  Kit S14.95 


Mini  Radio  Receivers 


imagine  the  fun  of  tuning  inio  aircraft  a  hun- 
dred miles  away,  ttie  local  police/fire  depart- 
n^nl,  ham  operators,  or  how  about  Radro 
Moscow  or  Ihe  BBC  in  London?  Now  imagine 
doing  111  is  on  a  little  radio  you  built  yoursett  - 
in  just  an  evening!  Ttiese  popular  little 
receivers  are  the  nuts  for  catching  all  the  action  on  the  local  ham, 
aircraft,  standard  FM  broadcast  radio.  sJwrtwave  or  WVW  Nation- 
al Time  Standard  radio  bands.  Pick  the  receivef  of  your  choice 
each  easy  to  build ,  sensitive  receiver  \\^b  plenty  ot  crystal  clear 
audio  to  drive  any  speaker  or  eafphone.  Easy  one  evening 
ass^rtsfy.  mn  on  9  volt  battery,  all  hawe  squAiT  except  lor  shod* 
wave  arKJ  FM  bniadbast  wtucli  t^tiamty  SCA  ou^  Add  our 
snazzy  nuicMng  case  and  l^iob  set  for  ttiat  smart  tintshed  bolt 

AM.  Airband  108-136  t^HzlCit S29.^ 

HFRC-1.  ^V 10  VHz  Iciystal  controJted)  Kit S34.35 

R^IJUBnsadcart  Band  S8-108UHZ  Kit $24J5 

FR-6, 6  Meter  FM  Ham  Band  Kit I34J5 

FR-10. 10  Meter  FM  Ham  Band  Kit S34.95 

R-146, 2  Meter  FM  Ham  Band  K^t., ,,,S34.95 

FR'220. 221]  MHz  FM  Ham  Band  Kit. ,..S3495 

SR^I.  Shortwave  4-1 1  MHz  Band  Kit $29.95 

^atctting  Case  Set  (specify  for  which  kit) $14,95 


Tiny  FM  Transmitters 


^  ..^  Gosh,  these  babies  are  tmy  ■  that's  a 

^Er  L  '^^*--  -'  Cjuarter  in  the  picture!  Choose  the  unit 
^r  V         Ihaf  s  besi  for  you.  FM-S  is  the  smallest 

^^  tingfate  ?M  imnsmitter  in  the  world,  pcks 

up  a  Whisper  10^  away  and  transmits  up 
10  3O0''  Runs  ort  tiny  induded  watdi  bat- 
tery, uses  SMT  parts.  RiM  is  laigen 
riKHe  pcmertii,  fwe  on  5-12  vofts,  goes  ip  tu  a  mite.  FM4.5  oper- 
aie  in  slandanl  FM  band  BfrlOS  MRl  FM-6  es  oysial  controled  in 
2  meler  ham  Itand,  146.535  MHz,  easily  pidced  up  on  scanr>ef  or 
2  meter  rig,  nir^s  oa  2  induded  MOldi  biteesL  SMT  tsurlace 
mount)  his  include  extra  pa  rts  in  cast  yoi  sneeze  t  loose  a  part! 

ni^4MC,  Hfgfi  Power  FM  Transmitter  Ifft , S1195 

F^^5,  World  s  SmaflesI  FM  Transmrtter  Kfl  ,..,„*•••*..  S19S5 

FM-e.  Crystal  Controlled  2M  m  Transmitter  Kit S39.95 

FM-6.  Fully  Wired  &  Tested  2M  FM  Transmitter S69.95 


Super  Pro  FM 
Stereo  Transmitter 


Pfdessffinaf  synthesized  FM 
Stef^  station  m  easy  to  use, 
tiandKvne  cabinei  Mctgi  radk} 
Staions  reqwe  a  wtiole  equip- 
ment rack  h  hold  al  the  le^- 
tunes  we  ve  packed  into  the 
FM-lOO,  Set  freq  with  Up/Dawn  buttons,  big  LED  disptaiy. 
Inp_ut  low  pass  filter  gives  great  sound  (no  more  squeals  or 
swishing  from  cheap  CD  inputs  I)  Limitefs  for  max  'punch'  m 
audio  -  without  over  mod,  LED  meters  to  easily  sel  audio 
leveJs,  built-in  mixer  with  mike,  line  level  inputs.  Churches, 
dri\/e-in:S.  schools,  colleges  find  the  py-lOO  the  answer  to 
thdr  transmitting  needs,  you  will  too.  Great  feaiures,  great 
price!  Kit  includes  cabinet,  whip  antenna.  120  VAC  supply. 
Wb  also  c^m  a  fv^  power  exporl  versus  of  the  FM-  WO 
thafs  fuiiy  asse^n^ed  with  one  wait  ofRF  power,  for  rpiies 
ofpfo^am  cov&fsge.  The  export  vei^nn  ca/r  oaty  te 
siipped  oiMsids  ^  USA.  or  wi^tiin  &ie  US  dacaxnpafwd 
£?)'  a  signed  ^sfement  that  tM  tjrtit  wiH  tye  expofteti 

FM^IOO,  m  FM  Slefed  loBsmrtter  Kit £249.95 

FM-IDOWT.  Fu!h^  Wind  High  Power  FH-100. ....  S399.95 


FM  Stereo  Radio 
Transmitters 


No  dritt.  micfopfocessor  synthesized! 

Bfcetlent  audio  quality,  connect  to  CD 
player,  tape  deck  or  mike  mixer  and 
you're  on-the-alr.  SIrapable  lor  high  or 
low  powerl  Runs  on  12  VDC  or  120 
VAC.  Kit  includes  case,  whip  anten- 
na, 120  VAC  power  adapter  -  easy  one  evening  assembfy, 

FM'25,  Synthesized  FIUI  Stereo  Transmitter  Kit . , , ,  $129.95 

^  Lower  cost  alternative  to  our  high  perlor* 
ma  nee  transmitters.  Great  value,  tunable 
over  FM  band,  plenty  of  power  amJ  manual 
goes  into  great  detail  abom  aotennas.  range 
and  FCC  mies.  Handy  kit  tor  sending  music 
tfiru  house  and  yard,  deal  tor  school  projects  too  -  youH  be 
amazei  ^^  ^^  exceptonal  audK>  qualy!  Rur^  on  9V  bal* 
tery  or  power  from  5  to  15  VDC.  Add  our  matching  case 
and  wtiip  anienna  set  tor  a  nee  *^  looiL 

FM-tOA:TunUeFH  Stereo  TransntlerKi ..t34J5 

CFM.  Matching  Case  and  Antenna  Set ,.,.514.55 

FMAC.  12  Volt  DC  Wall  Ptiig  Adapter.,,, ....S9.55 


RF  Power  Booster 


Add  musde  to  your  signal,  boost  power 

up  to  1  watt  over  a  freq  range  of  100  KHz 

to  over  1000  IVlH^I  Use  as  a  lab  amp  for 

signal  generators,  plus  many  lo  reign 

users  employ  the  LPA-1  to  boost  the 

power  of  their  FM  iransmrtters,  providing 

radio  sen^e  througli  an  entire  town.  Runs  on  12  VDC.  For 

a  neal  finished  look,  add  the  nice  matching  case  sel 

LPA't,  l^wer  Booster  Amplifier  Kit. -  S39J5 

CLPA.  Matctimg  Case  Set  for  LPA-1  JGt ,. .  S14.95 

LPA-1WT,  Fuliy  Wired  LPA^I  with  Case ^.95 


FM  Station 

Broadcast 

Antenna 


For  maximum  perfor- 
mance, a  good  antenna 
is  needed.  Property  tuned  and  malched  antenna  is  tut^ 

PVC  enckssed  for  weather  proiection  and  mggsd  use.  Ver- 
tical or  horizontal  mounting.  'F  style  connector,  5'  long. 

TM-100,  Tru-Metch  FM  Statiort  Antenna  Kit....... $39J5 


AMFKadio 
Tiransmitter 


Operates  in  starKiard  AM  broadcasi 
band,  set  to  dear  channel  in  your 
area  AM-25  'pro  verswn  ts  synth^ized  for  stable;  no-drttt 
frequency  and  is  se^able  tor  tvgh  pow^  otitpu!  n^re  regu- 
lations aikM,  typM^  range  d  t-2  miles.  Entry-levQl  Al^l 
has  tunable  trvtsmit  osc^to^,  mns  FCC  maximifn  100  m«r 
power,  expected  range  1/4  mfe.  Botti  accept  iiftinsi 
ffpjfe  bom  tape  dedts.  CDpliyefs  or  mike  imm,  tm  m 
12  volts  DC.  Pro  AM-2$  Mtides  AC  power  ad^pcer,  matcn^ 
mq  case  and  bottom  toaded  wim  antema.  Enlfy^yel  AM-1 
has  an  avai.iabte  marchr  ~  -  -  -?  and  iowb  sS  for  a  finished, 
prafessional  looit  High  ...    ;:odu^tion  hjr  low  (fstortior! 

Aia-Z5,  Professional  AW  Transmitter  Kit. St29.9S 

AM-1 ,  Entry  ievel  AM  Radio  Transmitter  Kit . » . » , .  $29,95 
CAIil.  Matching  Case  Set  for  AM-1 $14.9S 


Binocular  Special 


n 

! 

1 

^^aAh! 

1 

Wow,  dkl  we  nab  a  de^  on 
these  first  rate  binoculars! 
Atjsolutely  identical  to  a 
famous  big  name  brand  here 
in  Rochester,  NY  -  but  without 
1heir'  name.  Well  made  with 
fully  coated  optics,  super  nice 
rubber  amiored  housing  over 
hi-aJJoy  aluminum,  includes 
lens  cleaner  doth,  neck  Jan- 
yard  and  <^rrv  case.  4  styles:  roof  prism  10k25  (10  power, 
25  mm),  1 0)t25  high  perfomvanpe  foot  prism  ruby  coated 
objective  lens  mode^  for  demaicfaig  use  tn  Ixi^t  sun. 
T(h2S  ligMnd  BAK4  lens  porropnsm  ni3y  coal  i^  Tac- 
Gilp  hQi»g,  and  Utra-View  l(h6f>  porro  piisffl  itiby  coals. 
Ffst  qui%  wl  at  a  ckfie-oui  price  on  iiefitad  same 
unFts  as  eift  llademari^  unfts  -  but  at  halt  price! 

BNO-M.  8x21  Mini  Momcutsr , *..*.,S14JS 

BNO-1.lOx^  Roof  Prism  Binoculars. $24.95 

B^^O-t  EX.  1(MS  Ruby  Coaled  Porro  PKsm ...,,..  S29.95 
BMO-2. 10x25  TacCrip  ftuby  Coat  Potto  Prism. * , . .  S59.95 
BNO-S.  10i50  Uitra-View  Ruby  Coat  Porro  Prism, . ,  SS9,S5 


World's  Smallest 
FM  Radios 


Everyone  who  se&s  one  of  these  babies 

says  they  just  gotta  have  one  I  Supr 

cute  tiny  FM  radios  have  automatic 

5can/9eartdi  tuning,  comfortable  ear  bud 

earphones  and  we  even  include  the  bat- 

t)Bry.  The  pager  style  unit  boks  liite  a 

shrunken  pager  and  even  has  an  LCD  dock  built-in.  You 

wiU  be  amazs6  at  the  cryslai  dear  ^naztng  sound!  That's  a 

quarter  in  ^  pctur^  for  size  compaiison  -  pretty  tny  huh'^ 

IUFMT-1.  Worlds  Smallest  FMRaio %UM 

PFMR.r  Pager  Style  LCD  Clock  &  FM  Radio S12,&5 


Speech  Descrambler 


Decode  all  tr^t  gibbensh!  This  is  the 
popular  descrarribter  /  scrambler  tttat 
you've  read  at>oul  in  all  the  Scanner 
and  Electronic  magazines.  Speech 
inversion  technoiogy  is  used,  which  is 
compatible  WElh  most  cordless  phones 
and  many  police  department  systems, 
hook  il  up  to  your  scanner  speaker  terminals  and  you're  In 
business.  Easily  configured  for  any  use:  milte,  line  level 
and  speaker  outpjl'inpuls  are  provided.  Also  communicate 
in  totai  privacy  over  telephone  or  radio,  full  duplex  opera- 
tjon  -  scramble  and  unscramble  al  the  same  lime.  Easy  to 
txiild.  all  complex  circurlry  cnnlained  in  new  custom  ASIC 
ch9  for  clear,  dean  audio.  Rms  dn  9  to  1 5VDC.  Our 
matching  case  set  adds  a  pfotessiona]  k»k  lo  your  ^ 
SS-70A,  Speech  Descrambler /Scrarr  bier  Kit .,,.. « S39 35 

CSS.  Custom  Matching  Case  and  Knob  Set $14.^ 

SS-7QAWfT,  Ful^  Wired  SSrTOA  with  Case.  ,,**.**  S73.95 
AC7M  12  Volt  OC  Wail  Plug  Adapter. ,  ^.95 


Call  for  our  Free  Catalog  ! 

See  our  complete  catalog  and  ordef 
on-line  with  our  secure  server  at: 

www.ramseyelectronics.com 


RAMSEY  ELECTRONICS,  INC. 

793  Canning  Parkway  Victor,  NY  14564 


Order  Toil-free:  800-446-2295 

Sorry,  no  tech  iofo.  or  onler  status  at  this  number 

For  Technical  Info.  Order  Status 
Call  Factory  direct:  716-924-4560 


ORDEHmG  mFO:BsteiMMmQiefarteeslB£MTim^  \^dBf^  i 
^ :  z-msBi^  reiuin  pi  original  fionn  tor  ichnvl  Add  S6  96  lor  slip- 
7   4  handfcigand«risi*3nce  OrdBfSirterSao,addS3l»  WVrBs- 
:v  i  add  7%  satis  tfflt.  Siorry  no  COD&.  F^ofgigr  oRters.  3^  30% 

f<}f  surface  rr.ail  o*  use  credit  caW  end  specrty  shipping  metnad. 


QRK  .  .  . 
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FCC  on  Y2K 


The  FCC  recently  released  the  Y2K  Commu- 
nications Sector  l^eport.  The  report  is  an  assess- 
ment of  Broadcast  Television  and  Radio,  and 
says  the  public  should  continue  to  have  access 
to  critical  news,  emergency  information,  and  en- 
tertainment services  on  January  1,  2000. 

The  report  goes  on  to  say  that  individual  Y2K- 
related  disruptions  should  be  isolated.  That  Y2K 
problems  are  not  likely  to  crrpple  cable  system 
operations  and  it  appears  the  vast  majority  of  the 
nation ^s  cable  subscribers  will  continue  to  receive 
cable  television  service  on  January  1,  2000. 

Y2K  problems  are  unlikely  to  affect  satellites 
now  in  orbit.  But  the  report  does  indicate  that 
isolated  high  frequency  channel  outages  and  some 
other  limited  problems  may  be  encountered. 

Copies  of  the  report  can  be  obtained  on  the 
FCC's  Web  site  [www.fcc.gov],  The  FCC's  Year 
2000  Task  Force  can  be  found  at  [www.fccgov/ 
year2000]. 

Thanks  to  the  FCC,  via  Newsline.  Bill  Pasternak 
WA6ITF,  editor. 


How  They  Hunt  Elephants 

Mathematicians  hunt  elephants  in  Africa  by 
throwing  out  everything  that  fs  not  an  elephant, 
and  keeping  whatever  is  left. 

Experienced  mathematicians  aWempt  to  prove 
the  existence  of  at  least  one  unique  elephant, 
before  proceeding  per  above,  as  a  subordinate 
exercise. 

Professors  of  mathematics  prove  the  exist- 
ence of  at  least  one  unique  elephant,  then  leave 
the  detection  and  capture  of  an  elephant  as  an 
exercise  for  the  student. 

Computer  scierftists  hunt  elephants  by  exer- 
cising the  following  algorithm: 

1.  Go  to  Cape  Town,  South  Africa. 

2.  Work  northward  in  an  orderly  manner,  tra~ 
versing  the  continent  alternately  east  and  west 
in  a  'Vaster-scan  pattern." 

3.  During  each  traverse:  (a)  Catch  each  ani- 
mal seen,  (b)  Compare  each  to  a  known  el- 
ephant, (c)  Stop  when  you  detect  a  match. 

Experienced  computer  programmers  modify 
tiie  algorithm,  to  ensure  that  the  procedure  will 
terminate,  by  first  placing  a  known  elephant  in 
Ceuta. 

Assembly  language  programmers  prefer  to 
execute  the  algorithm  on  their  hands  and  knees. 

Engineers  hunt  elephants  by  catching  gray 
animals  at  random,  and  stopping  only  if  one  of 
them  weighs  within  five  percent  of  a  previously 
observed  elephant. 

Economists  don't  hunt  elephants.  They  insist 
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that  if  elephants  were  paid  enough,  they  would 
hunt  themselves. 

Statisticians  hunt  the  first  animal  they  see  N 
times,  and  call  it  an  elephant. 

Consultants  don't  hunt  elephants  or  anythtng 
else.  But  you  can  hire  a  consultant  by  the  hour 
to  advise  you  on  how  to  hunt  elephants. 

Operations  research  consultants  say  they 
could  correlate  hat  size  and  bullet  color  to  el- 
ephant-hunting  efficiency,  if  only  someone  would 
first  identify  the  elephants. 

Quality  assurance  inspectors  ignore  the  el- 
ephants  and  look  for  mistakes  hunters  make 
packing  their  jeeps. 

Politicians  never  hunt  elephants  themselves, 
but  they  will  share  the  elephants  you  catch  with 
the  people  who  voted  for  them. 

Lawyers  don't  hunt  elephants  either,  instead, 
they  follow  the  herds  and  argue  about  who  owns 
the  droppings. 

Software  lawyers  claim  their  clients  own  an 
entire  herd,  based  on  the  look  and  feel  of  the 
droppings. 

Vice  presidents  of  engineering,  researcfi,  and 
development\v/\D  hunt  elephants,  but  their  staffs 
have  been  set  up  to  prevent  success.  When  a 
vice  president  decides  to  hunt  elephants,  the  staff 
finds  ways  to  ensure  that  all  possible  elephants 
are  "prehunted"  before  the  vice  president  sees 
themi.  If  the  vice  president  chances  upon  a  non- 
prehunted  elephant,  the  staff  (1 )  compliments  the 
vice  president's  keen  eyesight,  and  (2)  enlarges 
itself  to  prevent  any  recurrence. 

Senior  managers  set  forth  elephant-hunting 
policies  based  on  the  assumption  that  elephants 
are  just  field  mice  with  deeper  voices. 

Salespeople  don1  hunt  elephants.  They  sell 
elephants  they  haven't  caught,  for  delivery  two 
days  before  the  season  opens. 

Software  salespeople  ^h\p  the  first  thing  they 
catch  and  write  up  an  invoice  for  an  elephant. 

Hardware  salespeopie  catch  rabbits,  paint 
them  gray,  and  sell  them  as  '^desktop  elephants." 

This  piece,  whose  author  Is  unknown,  was 
submitted  by  Joel  K9TBD,to  the  Delaware-Lehigh 
ARCWdOK  Consir—Clarerice  Snyder  W3PYF, 
editor  It  appeared  in  the  Aprii  1996  issue,  ac- 
cording to  the  November  1996  issue  of  the  ARMS 
Bulletin. 


Good  Mornmg,  Kosovo! 

The  war  against  Yugoslav  strongman  Slovidan 

Milosovic  was  waged  in  the  air  and  also  on  the 
airwaves.  As  bombs  and  cruise  missiles  tore 
apart  the  Serbian  infrastructure,  NATO  began  a 
campaign  of  direct  broadcasting  to  the  Serbs. 
Q 'News'  Graham  Kemp  VK4BB  explained: 
The  United  States  sent  two  aircraft— transmitting 


radio  and  television  messages  over  normal 
broadcast  frequencies— to  the  area  of  the 
Serbian  crisis.  According  to  Gfenn  Mauser's  Short 
Wave  DX  report,  two  'Commando  Solo"  aircraft 
of  the  193rd  Special  Operations  Wing  left  the 
USA  for  the  Balkans  at  the  end  of  March. 

The  RSGB  news  service  reported  that  the  two 
planes  flew  at  around  20^000  feet  and  broadcast 
on  1003  kHz  medium  wave,  and  87.9  MHz  VHR 
around  the  clock,  to  Serbia  and  Kosovo.  The  sig- 
nificance of  these  two  frequencies  was  that  1 003 
kHz  lay  between  the  regular  channels  of  999  kHz 
and  1008  kHz,  which  both  carry  Serbian  pro- 
grams from  Belgrade.  The  87.9  MHz  frequency 
was  within  200  kHz  of  local  broadcasts  in  Novi 
Sad. 

Adapted  from  Newsline,  Bill  Pasternak 
WA6ITF,  editor  with  thanks  to  Q-News. 


An  Internal  Government 
Memo  on  Y2K 


Dear  (Name); 

Our  staff  has  completed  the  18  months  of 
work  on  time  and  on  budget.  We  have  gone 
through  every  line  of  code  in  every  program  In 
every  system. 

We  have  analyzed  all  databases,  all  data  files, 
including  backups  and  historic  archives,  and 
modified  all  data  to  reflect  the  change.  We  are 
proud  to  report  that  we  have  completed  the  '7- 
to-K"  date  change  mission,  and  have  now  imple- 
mented all  changes  to  all  programs  and  all  data 
to  reflect  your  new  standards:  Januark,  Februark, 
March,  April,  Mak,  June,  Julk,  August,  Septem- 
ber, October.  November,  December  As  well  as: 
Sundak,  Mondak,  Tuesdak,  Wednesdak.  Thursday 
Fridak,  Saturdak. 

I  trust  that  this  is  satisfactory,  because  to  be 
honest,  none  of  this  T-to-K"  problem  has  made 
any  sense  to  me.  But  I  understand  rt  is  a  global 
problem,  and  our  team  is  glad  to  help  in  any  way 
possible.  And  what  does  the  year  2000  have  to  do 
with  it?  Speaking  of  which,  what  do  you  think  we 
ought  to  do  next  year  when  the  two-  digit  year  rolls 
over  from  99  to  00?  We'll  await  your  direction. 

Seen  in  the  March  1999  B.A.R.C;s  Bark  (from 
an  unknown  source  via  the  Internet). 


Three  Types  of  Hams? 

1  have  come  to  the  conclusion  that  there  are 
three  different  types  of  hams. 

1.  The  "disgruntled"  ham. 

This  type  of  ham  is  easy  to  find.  He  is  bitter, 
for  some  unknown  reason,  and  does  nothing  to 
help  out  the  amateur  community.  What  he  does 
is  complain  a  lot,  get  angry,  yell  and/or  cuss,  and 
In  general  be  a  pain  in  the  behind.  He  does  not 
care  about  amateur  radio— just  himself.  Kind  of 
depressing  when  you  think  about  it. 

2.  The  ham  who  wants  help  and/or  is  "new"  to 
amateur  radio.  fJow^  this  ham  could  end  up  like 

Coniinued  nu  page  54 


MFJ-989C  Legal  Limit  Antenna  Tuner 

MFJ  uses  supet  heavy  duty  components  to  make  the  worlds  finest  legal  Urn  it  tuner 


MFJ  fises  super  heavy  duty 
components  —  roller  inductor, 

variabie  capadtors\  antenna 
sH'itch  and  ha  fun  -*  to  build  the 
HwrWs  most  popular  high 
power  antenna  tunen 

The  njgt^ed  world  famous 
MFJ-989Chandles  3  KW  PHP 
SSB  amplifier  input  power  (1500 
Warts  PEP  SSB  output  power). 
Covers  1.8  to  30  MHz.  includ- 
ing MARS  and  WARC  bands, 

MFJ\  AlrCore^^  roller  inducl- 
or,  new  gear-driven  turns  count- 
er and  weighted  spinner  knob 
gi\'es  you  exacl  inductance  con- 
trol for  absolute  minimom  SW'R, 

You  can  match  dipoles,  verti- 
cals, inverted  vces,  random 
w  ires,  beams,  mobile  whips. 


MFJ-989C 
shortwave  ~  nearly      S^^  ^B  ^V_ 

any  aniennn.  Use  ■J^S^^^  ^  massive  Iransmiltmg 

coax,  rajidom  wfre  or  variable  ciipaciiors, 

balanced  lines.  eefamic  antenna  switch,  built-in 

\'ciii  gel  everything  you*ve        dunimy  toad,  TnieCurrenf* 
ever  wanted  in  a  high  power  full   Balun,  scratch-proof  Li:\2^  front 
featured  antenna  tuner  —  w  idcst     panel  ~  all  in  a  sleek  compact 
matching  range,  lighted  Cross-      cabinet  (lff/4Wx4ViHxl5D  in). 


MFJ  AirCore^  Roller  Inductor 
gi\es  high-Q,  low  loss,  high  effi- 
ciency and  high  power  handling. 

IVtFJ"*s  exclusive  Self- 
Resonance  Killer^  keeps  dam- 
aging self-resonances  away  from 
your  operating  frequency. 

Large,  self-cleaning  wiping 
95  Needle  SWlvWuttnieteTi    contact  gives  good  low-resistance 

connection.  Solid  1/4  inch  brass 
shaft,  self-align  bearings  give 
smooth  non-bindine  rotation. 
Mt  J  No  Matter  H  /i^'^  Warrant) 

MFJ  will  repair  or  replace 
your  MFJ-989C  (at  our  option) 
no  matter  what  for  one  year. 


More  hams  use  MFJ  tuners  than  all  otHer  tuners  in  the  world! 


MFJ-986  Tmto  latob  DmemnHaUT^ 


Two  knob  tuning  (ditl:erenual    i^aqjqs 
capacitor  and  AirCore™  roller  ^^^f 

inductor)  makes  tuning  foolproof  and  easier 
than  ever.  Gi^es  minimum  SWR  at  only  one 
setting.  Handles  3  KW  PEP  SSB  amplifier 
input  power  ( 1 .5  KW  output).  Gear-driven 
tums  counter,  lighted  peak/average  Cross - 
Needle  SWR/Wallmeten  antenna  switch, 
balun.  1.8  to  30  MHz.  10V*Wx4'AHx!5  in. 
MFJ-962II  com fKicf  nmer  for  Atnps 


MFJ.949E  dBluxe  300  Walt  T^tier 

More  hams 
itse  MFJ-949s 
than  any  other 
antenna  tuner  in 

the  world!  KandJes  *^j  ^m^t: 

300  Watts.  Full  1 .8  to  30  MHz       ♦li©" 
coverage,  48  position  Pre€ision4H''^ 
inductor.  1000  Volt  tuning  capacitors,  full 

size  peak  average  hghted  Cross-Needle  SWR/    Wattmeter,  bypass  switck 
Wattmeter  8  position  antenna  switch,  dummy    Handles  1 00  W  l-M,  200W  SSB. 


MFJ- 160 10  ranrfoffii  wire  f  inter 

Operate  all  IxiikIs  anywhere 

with  MFJ*s  reversible  L-netwoik. 

Turns  random  wire  into  powerful   MFJ-16U10 
transmitting  antenna,  1 .8-30  Ml  Iz,   *49** 
200  W^ans  PER  Tiny  2x3x4  in. 

MFJ-906/903  tf  Meter  l^atets 

MFJ-906  has  light- 
ed Cross-Needle  SWRM  _         "■  ^  *!5 


toad,  QRM-Free  PreTune™,  scratch  proof 
Lexan  front  pane!.  3'/iHxlOV^Wx7D  inches. 
iVlFJ-948,  $129.95,  Economy  version  of  MFJ- 
949R,  less  dummy  load,  Lexan  front  panel. 

JHFJ-941E  super  vmfue  Tuner 

The  most  for 
vour  money! 
Handles  300  Watts 
PEP,  covers  L8-30 


MFJ^906 


MFJ'903,  S49,95,  Like  MFJ-906, 
less  SWR/ Wattmeter,  bypass  switch. 
MFJ-93 1/924  VHF/UHF  Tuners 

MFJ-921  covers  2 
Meters/220  MHz. 
MFJ-924  covers  440 
MHz,  SWR.  Wattmeter.  8x27^x3  ^jSfl^j"^ 
inches.  Simple  2-knob  tuning         SAO^^ 
for  mobile  or  base.  ^^ 


flAFJ-92a  I44/440MfirTuner 

Ultra  liny  4x2  :^x  I  ■  4  inch 
tuner  covers  VHF  136-175  MHz 


A  few  more  dollars  steps  you    m^a95 
up  la  a  KW  tuner  for  an  amp  later.   ^^^ 
Handles  1.5  KW  PEP  SSB  amplifier  input 
power  (800W  output).  Ideal  for  Ameriiron*s 
AL-81 1H1  AirCore^^-  roller  inducior,  gear- 
driven  turns  counter  pfc  avg  lighted  Crass- 
Needle  SWR  U atimeter,  antenna  s%^  itch,  balun^ 
L^xaji  front.  L8^30MHz,  I0'^x4'/:xl07t  in, 
JHFJ^9«9  300W  gofcr  Indvcfor  Twiner 


MFJ-922 


MH7.  lighted  Cross^Ncedle  SW^R    jl|  *  o« 

Wattmeter.  S  position  antenna 

switch,  4;  I  balim,  1000  volt  capacitors, 

Lexan  front  panel  Sleek  10  /.Wx2'/iHx7D  in.    and  UHF  420-460  Mtlz.  SWR/ 

JWJ-945E  HF#6 Mefer nMMfo Tuner   Wattmeter reads60n 50 Watts.      ^ 

Extends  your  mobile   --^-  ■"  -'  ■■   ^^^  --^ mFJ-931  offmcMl RF  Grounil    #  ^ 
antenna  bandwidlh  so       ^^^^^^H       ^^^ates  artihcial  iU^  ground, 
you  don^t  have  to  stop,      ■^■MpfpF Also  electrically  places  a 
go  outside  and  adjust  your  anten-    ^'^^i^^Ji  J^  ^"^  ^.  Srouiid  direct- 
na.  Tinv  8x2x6  in.  Lighted  Cross-    *  "^      '>  at  your  ng  by  lunmg 
Needle  SWR  Wattmeter  Lamp  and  bypass       ?"l  reactance  of  conneci- 
switches.  Covers  1 .8-30  MHz  and  6  Meters.     '"B  wire,  Ehmmates  RF  hot  spois. 


MFJ-93 1 

9S 


300  W^atts  PEP  VlFJ-2a  S4.95,  mobile  mount    ^^  feedt^ck,  TVI/RFl,  weak  sig- 
nals caused  bv  poor  RF  groundmg, 
MFJ-9M,  $169-95,  Artificial  ground/300 
Watt  Tuner 'Cross-Needle  SWR/Wattmeter. 


MFJ-971  fWftai>fe/aiV  Tuner 

Tunes  coax,  balanced 
lines,  random  wire  1.8-30 
MHz.  Cross-Needle  Meter, 
SWR,  30/300  or  6  Watt  QRP 
range^i.  Matches  popular  MFJ 


I 


MFJ-971 


Superb  AirCore'''  RoUer  $1  OflS 

Inductor  tuning.  Covers  6 Meters     ***" 
thrii  160  Meters!  300  Watts  PEP  SSB.  Active 
true  peak  reading  lighted  Cross- Needle  SW'R 
Wattmeter,  QRXf-Free  FreTune^^,  antenna 
switch,  dummy  load,  4:1  balun.  Lexan  firont 
panel.  3 ViHx  10  .  \^  x9  JD  inches. 


transceivers.  Tiny  6x6'/2x2'/3  inches. 

Mf  J-901B  smalfesf  Versn  niner 

MFJ's  smallest  (5x2x6 
in.)  and  most  afTordable 
wide  range  200  Watt  PEP 
Versa  luner.  Covers  L8  to 
30  MHz.  Great  for  matching 
solid  state  rigs  to  linear  amps 


MrJ-901B 
•^9415 


Free  MFJ  Catalog 

and  Nearest  Dealer .  .  .  mO'647'ISOO 


hUp://wwwjnfieitterpt  ises.com 

'  1  Year  No  Matter  Wkai^^  warranty  '  30  day  money 
back  Euaraniee  {less  s/h^  on  orders  from  MFJ 

MFJ  ENTERPRISES,  LNC, 

Box  494,  Miss.  State,  MS  39762 
(601 )  323-5869;  %^:m  c^,  MoL-Fn. 
FAX:  (601)  323-6551;  Add  s/h 
Tech  Help:  (601  >  323^549 


\  • 


Eight  band  AV'640  vertical 
antenna  covers  40^  30,  20, 

1 7,  15,  12,  10  and  6  Meters 

•  No  radials         •  No  traps 

•  No  ground         *  No  tuning 

•  Handles  1 500  Watts 

hy-gain'S  new  PATRIOT HF  verticals  are  the  best  built,  best 
performing  and  best  priced  multiband  verticals  available  today. 
Make  full  use  of  your  sunspoi  cycle  with  the  PATRIOT  s  low 
angle  signal 

The  AV-620  covers  all  bands  6  through  20  Meters  with  no 
traps,  no  coils,  no  radiais  yielding  an  uncompromised  signal  across 
all  bands. 

The  AV-640  uses  quarter  wave  stubs  on  6,  10,  12  and  17 
meters  and  efficient  end  loading  coil  and  capacity  hats  on  15,  20, 
30  and  40  meters.  Instead  of  typical  lossy  can  traps,  the  AV-640 
resonators  are  placed  in  parallel  not  in  series*  End  loading  of  the 
lower  HF  bands  allows  efficient  operation  with  a  manageable 
antenna  height. 

No  ground  or  radiab  neeilecf 

*  EfTective  counterpoise  replaces  radials 

*  End  fed  with  broadband  matching  unit 

AtftomaHt  hantbmiMng 

*  Single  coax  cable  feed 

*  Each  band  is  individually  tunable 

*  W  ide  VSWR  bandwiritli 

Sfeoir  and  fovir-prolife 

*  Low  wind  surface  area 

*  Small  area  required  for  nioailting 

*  Mounts  easily  od  decks,  roofs  and  patios 

BuJU-to-fosf 

*  High  wind  survival 

*  Matching  unit  made  from  all  Teflon'^  insulated  wire 

hy^Uiif  waimnfy 

*  One  year  limited  w  arrant\* 

^  All  replacement  part§  in  stock 

Contact  us  today! 

No  other  siniiitrur  radio  company  provides  the  full  semce  customer 
supptMt  that  we  do  everj  day.  Please  contact  us  for  more  intbrmation  on 
hy-gain^  Patriot  antennas.  Not  only  do  we  m^iniifsicture  tlie  best  designed 
and  constructed  antennas,  we  also  mannfaciure  satisfied  amomers. 

hugam 


hy^gain^  AV-640 

S  Bmdi:  40.30.  2Ql  17, 15. 11,  lati  M 

$ 


-*^ 


r 


Call  your  dealer  for 
your  best  price!       L.. 


$269" 


Spec  i  fie  Ji  f  l<m« 


Bands  covered  (meters) 


:    2:1  VSWR  Bandwidth  cKHz> 


40tVt 


•      t      • 


file  frarfifioii  cantinves 


300  Industrial  Park  Road.  Starkville,  MS  39759 
•  Free  Catalog/i^eamt  Dealer:  800-647-180fl 

FAX:  (601)  323-655 1  •  8  a.m.  -  4:30  p.m.  CST,  Mon 


-Fri 
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500 
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aV''-640 


6,10,12.15, 
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6M 


1 


VSWR  a(  rcsQTiafTce  I  typical  ^ 
FawcT  hjandting  (watts  mi  (put) 
k^  dovm  2  niinuies, 


Vgrtical  radnition.  angle  (deareea) 


Horizontal  radiation  iin^^lc  ( degrees  J 


Height  (feet) 


VA^elglTt  {pounds) 


I500 


Wind  surface  area  (square  fcgt^ 
Wind  survival  (naph) 


2tKK> 


l.5:i 


1  50O 


17 


360 


22.5 


~2A 


BO 


500 


50D 


I50Q 


I500 


1.5:1 


ISOO 


17 


360 


25.5 


17.5 


2,5 
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Fofifian  ce  ele€fr0ni€  Idis 


Fun  featured  CW  Keyer  Kit,  '24''! 

^1?IBC-201K,  the  besi  electronic  keyer  Dargain  in  ham  radio!  Send 
beayuful  sounding  Morse  Code.  Sclf-corapleting  doi-dashes  and  dot- 
dash  nieniory  forgi\e  timing  errors  —  makes  sending  CVV  easy  and 
accurate.  Front  panel  vol  tune  spc«d  (3-65  wpm)  controls.  U  eight 
adjusts  25-75'^ 0.  Sidetone  (300  -  lOOOHz^  has  LM386  audio  amp  for 
external  speaker,  phones.  Select  Iambic  A  or  B,  fully  automatic  or 
semi-aulo  ^'^bug^  mode.  Tune  mode  for  tuning  rig.  RF  proof  Sleep 
Mode  battery  saver.  Use  9 V  battery.  1  ■Aix4x3',6  in.  Simple  skill  lexel. 

VEC-20fK  "fhowfi  irj  npffomit  rase  ivinvi  rovfr  top  not  showt^/,  VKC-2(^!KC,  ^4'" 


«  Aircraft  ReceiviT  Kil  tunes  em  ire  voice 
aircraft  band  1 18-136  MHz.  Picks  up  air 
trafHc  100  miles  away.  Track  progress  of 
incoming  outgoing  traJlic  in  your  area. 
gun ad\=aiic<?d  weather  information*  and  discover 
how  the  National  Air  Traffic  S>"ste3ii  really  works. 
Great  way  to  team  about  a\  iaiion.  Use  9V  battery  . 
Drivies  external  speaker  phones.  l^'a4?t3V;iii, 


CW  Memory  Keyer  Kit  stores  512 
characters  in  four  128  character  non- 
volatile EEPROM  message  memo- 
ries. Curry  on  enfire  QSOs  hyjasf 
^ '   pressing  memory  message  buttons, 
Tnie  sinewave  sidetone  with  soft  rise  and  fall  time 
eliminates  harsh  kc^cEicks.  Has  ail  features  of 
VEC-20  \  K  CW  Keyer  Kit.  I  .x  &Ux5'h  isL  Simple 


tt. 


imennediate  skiil  level  Order  VEC-131 K,  $29,95.  skiU  lexei  Order  VEC-221 K.  S69,95, 


J^^H 20/30/40/80  Meter  Receiver  Kits  give 
J^^^Shigl]  perEbnTiancc!  Covers  entire  band 
mKKK  or  tailor  to  cover  desired  portion.  Copy 
•  Mtn  CW/SSB/AM.  NE602/  611  mixer^scil- 
laior,  LM386  high  gain  audio  amplifier.  1  Vix4V*x 
5'/*  in.  Moderate  skiU  ie\H^f.  Order  VEC-l  I20K 
(20  Metm)A'EC-n30Kf30  Meters iA'EC- 1 14(IK 
(40  Meters),  \'EC-11S0K  (SO  Meters),  $29.95  ea, 

^^■2000/40/80  ^^Tettr  QRP  CW  transmit- 
^^^mitr  Kits  have  variahte  crystal  oscillator 
-^^W  tuning,  front  panel  switch  selects  I  of  2 
^^**^   cry.smls,  I  crystal  included.  Transmit  and 
Receive  switch^  Connect  receiver.  rAx4x372  in. 
hjtemiediate  skill  level.  Order  VEC-l 220 K  (20 
Meters),  VEC-J230K  (30  Meiers),  VEC-l 240K 
(40  Meters).  VEC028()K  <80  Meters),  $29.95  ea. 

^^Hl  unable  SSB/CW  \udiD  Filfer  Kit  has 
j^^^B  sharp  /ox/r  pole  peak  and  notch  fifteis. 
Mmtf  ^^  ^n  wilL  irequcnev^  control  &  adjtist 
^^^*^  bandwidth  for  best  response.  Tune  fre- 
quency from  300-3000  Hz.  Notch  is  an  outstand- 
ing 50  dB.  I  Watt  amplifier.  Speaker/Phone  jacks. 
12  VDC  at  300  mA.  PA.k4V-ix57.  in,  intermediate 
skill  level.  Order  VEC-84IK,  $34,95. 

Veetronies  Comprehensive  Soldering 
Course  and  Kil  is  the  bcsl  home  study  solder- 
ing coui^  available!  Includes 
iheor>\  quizzes,  PC  board,  tools. 
safetv',  techniques  and  materials. 
Get  protessional  soldering  skills  and  a  fun  blink- 
ing LED  project.  Gets  you  ready  for  "through - 
hole"  PC  board  assembly  and  repair.  Simple  J 
skill  (eieL  Order  VEC-l 50flK.  S29.95>  >^ 

I  Super  CW  filter/simptificr  Kit  has  pow- 
'erful  I  watt  audio  ajiiplifier  to  drive 
speaker  8  poles  active  IC  filtering  uses 
cascaded  low-Q  stages.  3  bajidwidlhs: 
80.1 10,  180  Hz.  Center  frequencv:  750  Hi.  Up  to 
15  dB,  Use  9-lS\TX:,  300  mA  nrnx.  r/*x4x3=  i 
iiL  Sm^le  siali  ie^^eL  Ottier  %^C^21K,  $29.95. 

jS^nper  SS6  Audio  Filter  Kil  improves 
[readabilit>^  with  E  poles,  optimizes  audio 
bandwidth,  reduces  SSB  splatter,  low,  hi- 
p itched  interference,  hiss,  static  crashes, 

background  noisQ.  Use  9V  battery.  lVjx4?t  3'/^  in. 

Simple  skill  level.  Order  VEC-830K,  $19.95. 

)44/22»/440  MHi  Loi**^Noise  Prisimp 
Kit?!  soup  up  your  antenna  system. 
iMelps  piil  in  weak  signals.  Works  won- 
ders for  scanner  or  ham- band  receiver.  Gives 
great  low-noise  performance  and  immunity  from 
damaging  electrostatic  dischai^ge.  Ixt    ?  in.  Simple 
skill  level.  Order  VEC-1402K  ( 144  Vmz)A^C- 
t422K  (220  N^lz),  \TC'I444K  (440  MHz}.  $17,95, 

Veetrtmics  kitsfeuUire  a  professintial 
quality  epo.xy  glass  rC  hoard  mth  Sfdder  mask 

and  compunent  legend,  simple  step-hy-step 
JnstTui'tions  and  highest  qua  lit}'  eomphnents^ 


Hl^h-perfarmance  2  Meier 

rrcainp  Kit  pulls  weak  signals 
out  of  noise.  Solves  three  recep- 
lion  problems  —  boosts  signals  using  a  l-dB  noise 
iigure  microwave  transistor*  provides  razor-sharp 
bandpass  filtering,  eliminates  unwanted  electrical 
noises  with  built-in  balun.  Uses  9-14  volts  DC. 
Tinv  I  '/-xSxl  in.  fits  in  any  size  box.  Intermediate 
skill  level  Order  VEC-1402DK,  $59.95. 

[2/6/10  Meter  ¥M  Receiver  Kite  let  you 

tune  into  the  world  of  ham  radio.  Catch 
all  the  aciionf  Each  covers  the  entire  \M 
sub-band  Jind  runs  off  your  9  volt  battery, 
Plug  in  speaker  or  headphones  for  loud  clear 
reception,  T  Vx4x3'/;  in,  hnevmediate  skill  levei 
Order  VEC-l 002K  (2  Meiers),  VEC-If}t)6K  (6 
Meiers  I.  \FC-iniOK  (10  Meters).  S54.95  each, 

-^^  2  iVlet«^r  Monitor  kit  receivx^  144-148 
^  MHz.  Low  noise,  high  gain  RF  preamp 

—    give^  you  excellent  0.1  uV  sensitivity. 
Arr  variable  tuning  capacitor  has  S:l  reduction. 
Dual  conversion  superhet  provides  selectivity  and 
stability.  Automatically  eliminates  squelch  tails. 
Built-in  speaker,  squelch,  tone,  volume  conlroisn 
19'/.*  in.  telescopic  whip.  9V  battery.  2x4'Ax4!n. 
huetwediate  skill  level.  Order  VEC-104K,  $79*95* 

1 5  Watt  2  Meter  FM  tran'tmittcr  Kit  lets 
I  you  transmit  voice  and  data  —  AFSK  data 
(up  to  1200  baydj  and  FSK  data  (up  to 
9600  baud).  Jumper  select  reactance  or 
direct  KM  modulators.  Reliable  Motorola 
NBFM  tmnsmtttcr  IC  and  P.\  transistor.  Crj^sial 
co[urollcd  (xH  frequency  multiplication).   -60  dBc 
spurs  and  harmonics.  Use  12-14  VDC,  L5  amps, 
5-pin  DIN  microphone  jack,  IVjx4Vjx5'A  in. 
nifficulf  skill  leveL  Order  VEC-l  202K,  $^M. 

iNi-Catl/M-MH  Batten  Charger  Kit 

I  safely  quick  charges  expensive  batteries  - 
-  no  overcharging  —  many  in  less  than  an 
hour.  HTs,  cell  phones*  camcorders.  lap 
fop  computer.  Handles  J  to  12  cells.  Charging 
status  LEDs.  Discharge  before  charge  fiinction 
reconditions  batteries.  Also  removes  memory 
effect.  Runs  on  12-15  VDC.  VUx4'fAK5^h  mches. 
Moderate  skill  leveL  Order  VEC-412K,S49.95. 

.Shortwave  Converter  Kit  converts  AM  or 
AM.'FM  radios  to  shortwave  receivers  at  a 
'push  of  a  button.  Choose  two  1  MHz 
bands  between  3  and  22  MHz.   Popular  1 3. 
16.  19,  25,  31, 41, 49  and  60  Meters  inter- 
national broadcast  hands.  Oaoff  bypass,  NE- 
602  512  mixer-oscillator  IC  and  tuned  input  cir- 
cuit. Use  9  V  hatlerv.  l'  *a4x3  ;  in.  Imermediaie 
skill  level.  Order  W.C-IOIK,  S27.95. 


An  mot  a  I  icitHits  for  most  kll^i,  SI  4.95. 

Add  X"  for  case  to  model  #.  Bxample:  "VBC- 
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Crystal  radio  set  Kit  lets  you 
relive  the  experience  of  early  radio 
pioneers.  This  baby  really  works! 
Wind  your  own  inductor,  wire  up 
the  earliest  radio  circuit  without  sol- 
dering a  thing  and  listen  to  the 
m^^K  of  radio  that  needs  no  power.  Put  up  an 
antenna^  connect  a  ground.  Stations  come  in 
amay.ingly  loud  and  clear.  Includes  antenna  wire, 
sensitive  earphone.  I' ix5x6'/:  in.  Simple  skill 
level.  Order  VEC- 1 2 1 K,  S19,9S. 

.-^     —    ,^^:^   Shortwave  Receiver  Kit  letiS 

•'  ^tlfil  ^'^^  '^^*^^  ^^  ^^^  world! 

K*^ •  "^       Covers  75/80.  49, 40,  30,  3 1 , 

20,  25,  22,  19,  17,  16.  15  and  13  Meter  bands. 
Explore  AM,  SSB,  CW.  WWV,  RTTY  and  Packet 
signals.  Vernier  reduction  drive,  smooth  regenera- 
tion coniroL  RF  stage.  Includes  all  metal  cabinet. 
2  earphone  jacks.  Use  9V  batterv.  2 '3x7x6  in. 
Imermediaie  skill  leveL  \TC-102K,  S59.95. 

/^  ORP  lmnsi.:eiwi  hits  for  HmmtVlO  Meters 
Gwi^  iiilroduction  to  QRR  the  hottest  and  fastest 

[growing  activities  in  ham  radio. 
With  this  tiny  fnmsceiver,  you  11 
Idiscover  whai  Tliruisands  of  QRP 
enthusiasts  already  know  ~  you 
don't  need  a  $  1 0(X)  radio  to  get 
on  the  air  and  communicate 
=^t  1  »  ^  I     worldwide.  Allil  lakes  is  some 
simple  circuitry  using  less  energy  than  a  pen4tgbt 
bulb!  You  get  VXO  frequency  control,  broad- 
banded  transmitter  circiiitry,  solid  one  Wati  plus 
output,  shaped  keying,  .3  uV  sensitivity,  direct 
conversion  receiver,  includes  ciystid  for  popular 
QRP  calling  ft-equency.  1  V^x4-V4x5V^  in.  Intermediate 
skill  leveL  Order  VEC-1380K  (RO  Metersj,  VEC- 
1340K  (40  Meters).  \  EC'133t>K  (30  Meters). 
VEC-1320K  (20  Mctefs)  $59.95  each. 


ISuper  CW  Audio  FilttT  Kit  gives  you 
[three  bandwidths:  80.  1 10,  ISO  Hz.  Eight 
poles  gives  super  steep  skirts  with  no 
ringing.  Pull  CW  QSOs  out  of  terrible 
QRM!  Plugs  into  phone  jack  to  drive  phones,  QRM 
down  60  dB  one  octave  from  center  frequency 
(750  V\a)  for  SO  I  It  bandwidth.  Improves  S/N  mtid 
15  dli.  Use  9V  baitcrv.  I  ■/jx4x  3'/.  in.  Simple  skill 
lex^i  Order  VEC-83(tK,  SI 9.95. 

AM  Radio  Iraiismifter  Kit  lets  you  set  up  your 
rOttii  AM  station  and  broadcast  cr>'stal 
|clear  programming  from  your  studio  with 
you  as  the  disc  jockey  or  talk  show  host. 
Play  music  from  CD  player,  tape  deck  or 
othci  source.  Choose  clear  frequency  from  530- 
1750  KHz.  Standard  tine  level  or  microphone 
input.  Easy  CD,  tape  deck  or  mike  mixers  con- 
nect. Audio  level  adjustJiicnt.  I  !/a4x3V2  inches. 
Simple  skill  lei^el.  Order  VEC-1290K.S29.95. 
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Electronic  Projects,  Volume  I 

The  CLAN-f 


itotriii  of 

Eleclninic 
PrwjfCts, 


V  illume 


Project  book  includes  19 
exciting  kits  on  this  page.  Has 
building  tips,  complete  parts 
lists,  parts  placement  and  PC 
board  layouts,  test  and  align* 
ment^  operating  instructions,  m 
case  of  difficulty,  thcor\'  and 
specs,  schematics,  cahiiiLM  1 
out  and  much,  much  more. 
Great  school  project  book  or 
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cift  for  vour  favorite  ham- 
Order  \XC'190K  S19.95. 


Inipeei  »nd  doi^itload  otir  manuals  from: 

http;//w  WW.  vectronics.com 

Older  Toll-Free  800-363-2922 

Fax:  (601)  323^6.S51  '  Tech:  (601 )  323''580() 
VHCTRONICS,  300  Induslriid  Park  Road. 
Siarkville.  MS  39759  USA  •   tdtl  S6  s/It 


Humter  70  Otit  your  Feedback  card 


PIC-based  DTMF 


Build  this  decoder  and  leant 


Joseph  Consugar  KC3XM 

1601  Woodtree  Court  W 

Annapolis  MD  21401 


Recently  I  was  looking  thran 
some  back  issoes  of  some  elec- 
tronics magazines  I  have  and 
ran  across  a  design  for  a  DTMF  u>ne 
decoder.  It  was  a  good  design  for  its 
lime,  but  while  reading  the  article,  I 
couldn't  help  thinking  that  using  today's 
technology,  the  circuit  could  be  greatly 
simpliHed.  It  wasn't  long  before  I  had 
the  engineering  notebook  out  and  was 
working  on  an  improved  design.  The 
restilt  is  presented  here. 

Circuit  description 

A  block  diagram  of  the  original  cir- 
cuit is  shown  in  Fig.  1,  The  blocks  cor- 
respond to  ihe  DTMF  receiven 
decoding  circuitr\.  and  8-digit  display 
of  die  original  circuit. 

The  decoding  circuitry  was  by  fai'  the 
most  complicated  portion  of  the  original 
circuit.  It  was  required  to  sense  when  a 
valid  tone  w^as  received,  decode  it.  and 
shift  the  corresponding  digit  into  the 
display.  To  do  this,  die  original  circuit 


■ 
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Fig,  I.  DTMF  decoder  htock  diagram. 
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used  fourteen  TTL  chips,  eight  of 
which  were  used  to  simply  hold  the 
decoded  digits  for  display. 

Fig*  2  shows  the  schematic  for  the 
updated  circuit.  Like  the  original,  an 
integrated  DTMF  receiver  is  used,  but 
the  fourteen  chips  used  to  decode  and 
display  the  received  tones  have  been 
rcpfaced  by  a  single  PIC  microcontroller 
In  addition,  the  display,  which  previ- 
ously used  7-segment  LEDs,  has  been 
replaced  with  a  16x1  LCD  display.  Tlie 
resulting  circuit  is  simpler  and  displays 
sixteen  dgiLs  instead  of  the  original  eight 

Circuit  operation  is  quite  simple.  Au- 
dio containing  the  DTMF  tones  is  fed 
to  pin  7  of  U2,  a  Motorola  145436 
DTMF  receiver  When  a  valid  pair  of 
tones  is  detected,  pin  12  of  U2  goes 
high.  This  is  detected  by  Ul,  a  PIC 
I6C84,  which  reads  the  code  coire- 
sponding  to  the  detected  tones  from 
U2.  converts  it  to  an  ASCII  character, 
and  shows  it  on  the  LCD  display.  The 
display  shows  the  last  sixteen  received 
codes.  Once  die  display  is  full,  recep- 
don  of  another  tone  pair  causes  the 
displayed  codes  to  be  shifted  to  the  left 
and  the  new  code  is  displayed  on  the 
far  right.  Pressing  switch  SI  clears  the 
display,  preparing  it  to  receive  a  new 
set  of  tones. 


You  may  notice  that  U2  and  the 

LCD  displa)  are  both  controlled  by  the 
same  8-bil  port.  This  is  possible  since 
the  outputs  of  both  the  LCD  display 
and  the  DTMF  receiver  arc  in  a  high 
impedance  stale  until  they  arc  addressed. 
By  enabling  the  LCD  or  DTMF  receiver 
only  when  they  are  being  read  or  writ- 
ten to,  the  two  are  able  to  share  a 
single  8-bit  port 

Circuit  construction  and  testing 

Before  building  the  decoder,  you 
will  have  to  program  a  16C84  with  the 
decoder  software.  Blank  16C84s  are 
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Fig.  2,  DTMF  decoder  schematic. 
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Fig.  3.  Sojhi'areflow  diagram. 
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available  fipom  a  number  of  distributors. 
The  decoder  software  can  be  down- 
loaded from  my  Web  site  al  [hltp:// 
homepages  .go.com/-;{oseph2641 . 

Because  of  the  low  frequencies  and 
the  small  number  of  chips  involved, 
you  shouldn't  have  any  trouble  putting 
ttie  circuit  together  The  original  was 
built  using  wire-wrap  on  a  Radio  Shack 
protoboard.  Point-lo-point  wiring  should 
Work  just  as  well.  Just  follow  the  sche- 
matic and  remember  the  normal  pre- 
cautions about  keeping  lead  lengths  as 
short  as  possible. 

One  thing  needs  to  be  itiailkified 
about  the  LCD  display.  The  display  I 
used  had  a  physical  configuration  of 
one  row  with  16  columns,  but  was  con- 
figured internally  as  two  rows  of  eight 
columns.  Therefore,  the  software  was 
written  to  expect  this  display  configu- 
ration. If  your  display  is  configured 
differently,  you  will  have  to  either  try  a 
different  display  or  modify  the  soft- 
ware to  display  the  decoded  digits  on  a 
single  row.  Also,  the  display  connector 
shown  on  the  schematic  consists  of  a  I 
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Photo  A,  DTMF  decoder  circuit 

single  line  of  14  pins.  You  may  have  to 
use  a  difTerent  connector  depending 
upon  the  typ>e  of  display  you  use. 

To  test  the  decoder  you  will  need  a 
source  of  DTMF  tones.  For  my  own 
testing,  I  used  a  cordless  telephone  and 
a  scanner.  This  works  because  a 
cordless  phone  will  put  out  a  signal 
when  you  press  the  talk  button  even  if 
it  is  not  connected  to  a  phone  jack. 

To  use  this  technique,  disconnect  the 
phone  from  ihe  wall  jack  and  press  tte 
talk  button.  Put  the  scanner  in  search 
mode  and  locate  the  frequency  being 
used  by  the  phone's  base  unit.  To  con- 
firm  you  have  the  correct  frequency, 
press  a  couple  of  keys  on  the  hand- 
held unit.  You  should  hear  the  tones 
coming  from  the  scanner's  speaker- 
Connect  the  audio  output  of  the 
scanner  to  the  input  of  the  decoder.  At- 
tach a  source  of  5  volts  to  the  decoder 
and  turn  it  on.  As  you  press  the  keys  on 
the  phone's  hand-held  unit,  you  should 
see  the  corresponding  digits  on  the 
decoder's  display.  If  you  don't  see 
anything,  try  turning  up  the  volume  on 
die  scanner  If  you  still  don't  see  any- 
thing, go  back  and  check  the  decoder's 
wiring.  One  good  way  to  do  this  is  to 
get  a  copy  of  the  schematic  and  use  a 
highlighter  to  mark  off  all  the  connec- 
tions as  you  check  them.  It  may  sound 
tedious,  but  I  spent  quite  a  bit  of  time 
tracking  down  a  problem  with  one  of 
my  original  circuits  that  turned  out  to 
be  the  crystal  not  being  connected  cor- 
recUy.  If  I  had  made  the  effort  to  use 
this  technique,  it  would  have  saved  mc 
a  lot  of  time. 


Circuit  modifications 

As  shown,  the  decoder  is  intended  to 
connect  to  a  radio's  headphone  jack.  If 
you  wish  to  use  it  with  a  low  level  au- 
dio source  (e.g.,  a  microphone),  you 
may  have  to  provide  an  ampUfier. 

This  circuit  and  its  software  could 
also  be  used  as  the  basis  of  a  DTMF 
remote  conu^ol  circuit.  This  would  re- 
quire replacing  the  software  routines 
used  to  control  Lhe  display  with  one 
that  writes  Ihe  appropriate  control  words 
to  the  16C84's  port  This  is,  as  ihey  say, 
left  as  an  exercise  for  the  interested 
reader 

Should  you  decide  to  build  this  cir- 
cuit, 1  hope  you  find  it  as  interesting  as 
I  did.  I  still  find  it  amazing  how  much 
a  single  16C84  can  do,  especially  with 
a  little  judicious  programming.  And 
the  best  part  is»  if  you  don't  like  the 
way  the  circuit  works,  you  can  always 
change  the  software.  Beats  rewiring 
and  swapping  TTL  chips  any  day. 


ftitsList 

Designation 

Part 

01,02 

47  pF  NPO  disc  capacitor 

C3 

1  ^F  nonpolarized                 i 
electrolytic  capacitor 

R4,  R7 

10  k  1/4  W  resistor 

R5 

470  ohm  1/4  W  resistor 

R6 

1  meg  1/4  W  resistor 

XI 

3.68  MHz  xtal 

X2 

3.579  MHz  xtal 

U1 

PIC  1 6C84  microcontroiler 
(1  &-pin  DIP  package),  (f  you 
are  unable  to  locate  a  PIC 
16C84.  aPIC  16F84canbe 
used  instead. 

U2 

MCI 45436  DTMF  receiver 
(14-pin  package),  Avaflable 
from  JDR  Microdevices 
Ihttp://www.jdr.com]. 

SI 

Noirnally  open,  momentarily 
closed  switch 

LCD 

16x1  LCD  display.  Available 
from  Marlin  P.  Jones  and 
Associates 
[httpj'/www.mpja.com]. 

1 

Table  1.  DTMF  receiver  parts  lisL 
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Number  13  on  yoijtt  Feedback  card 


How  to  Turn  a  Deaf  Ear 


.•,  with  your  antenncL 


Keith  Woodward  VK2AT 

19  Dolphin  Ave. 

Taree  NSW  2430 

Australia 


A  short  while  ago,  I  was  ap- 
proached by  a  friend  with  a 
problem.  It  appears  that  he 
was  suriering  from  an  interfering  sig- 
nal, on  one  frequency,  from  a  specific 
direciion.  "Could  1/'  te  asked,  "suggest 
an  antenna  with  good  rejection  in  one 
direction  but  a  broad  poliir  response 
otherwise?" 

Dropping  this  in  my  lap.  he  saun- 
tered a^vay  with  a  smile — or  wa^  it  a 
smirk? — on  his  face- 
Before  going  into  detail  of  w  hat  11- 
nally  emerged,  let  me  stir  your  memoty 
regard iiig  transmission  lines.  One  use- 
ful feature  o\  a  quarter- wave  length 
transmission  line,  or  odd  multiples  there- 
ot  is  its  ability  to  transform  imped- 
ance. Thus  a  low  impedance  ai  one 
end  of  a  quarter- wave  length  becomes  a 
high  impedance  at  the  other  end.  the 
transformation  ratio  depending  on  the 
impedance  of  the  line. 

The  folknving  equation  allows  the 
calculation  of  the  resulting  impedance 
w^hen  the  initial  impedance  and  the 
line  impedance  are  known. 

where  X^-  line  impedance.  Z  -  low" 
impedance  at  one  end  of  the  quarter- 


wave  Une,  and  Z^  =  impedance  seen  at 
the  other  end  of  the  line. 

Substituting  in  the  equation  above, 
we  see  that  if  the  low^  input  impedance 
is  50  ohms  and  the  line  impedance  300 
ohms,  then  an  impedance  of  1800 
ohms  w  ill  be  apparent  at  the  high  im- 
pedance end  of  the  quarter-wave  trans- 
mission line.  If  you  don't  believe  me, 
get  your  kid  to  work  this  with  his 
calculator. 

Well,  that's  the  worst  part.  Now  all 
we  need  to  do  is  a  simple  application 
of  Ohm*s  Law^  Assuming  pure  resis- 
tance, then  the  equation  uf  i\  =  i/(l/R^ 
+  1/R,}  can  be  applied  successfully. 

Substituting  30  ohms  and  the  value 
of  1800  ohms,  calculated  above,  the 
total  resistance  would  be  48,648  ohms. 
This  is  so  little  different  from  50  ohms 
that  it  could  be  neglected  when  being 
fed  with  5Q-olim  coaxial  cable  from  a 
transmitter 

So  what?!  \Miat  has  this  to  do  with 
directional  antennas?  The  answer  is, 
quite  a  lot  when  combining  driven 
elements  in  an  antenna! 

In  referring  to  my  library  of  antenna 
publications.  I  found  that  it  looked  like 
phasing  two  half- wave  antennas  to 
produce  a  cardioid-like  pattern  would 
solve  my   friend's  problem.  With  a 


spacing  of  one-quarter  wavelength  and 

a  phasing  of  90  degrees  (one-qumter 
wavelength)  or  270  degrees  (three- 
quarters  wavelengtlij,  die  desired  pat- 
tern mav  be  achieved.  Assuming  a  set 
direction  of  null,  the  feedpoint  would 
have  to  be  changed  from  one  half- 
wave  dipole  to  the  other  depending  on 
whctlier  the  transmission  line  (phasing 
line)  was  one-quarter  or  three-quarters 
wavelength. 

My  wife  will  tell  you  that  I  am  a 
born  skeptic,  so  I  chose  a  boora  one 
wavelength  long  and  centered  the  two 
driven  elements  on  the  boom.  This  left 
tliree  eighths  of  a  wavelength  on  each 
end  of  the  boom  for  experimentation. 
Also,  beini!  naturallv  lazv,  and  suffer- 
ing  from  arthritis,  I  tlien  instructed  my 
friend  lo  build  the  anicrma  and  test  it  at 
his  location.  Using  a  one- inch  boom 
and  three-eighths-o l-an-inch  in bing , 
my  friend  proceeded  with  his  task.  The 
insulators  were  good-condition  TV 
ones,  the  securing  screws  three-six- 
teenths-inch  stainless  steel. 

When  erected  on  a  rotator,  the  an- 
tejuia  had  its  pattern  measured;  it  was 
found  to  be  as  theory  susses  ted.  but 
the  null  was  insufficient  for  his  prob- 
lem signal.  The  next  step  was  to  install 
a  reflector  element  a  fifth  of  a  wave- 
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Photo  A-  The  prototype  hooped  if  up  pretty 
well 


length  behind  one  of  the  driven  ele- 
ments. To  maintain  symmetry,  it  was 
also  mounted  on  a  TV  insulator,  with 
an  aluminum  strip  joining  both  halves 
in  the  center.  On  testing  the  pattern, 
the  rear  rejection  was  greatly  improved 
and  sufficient  to  solve  the  interference 
problem.  However,  the  front  lobe  now 
exhibited  a  small  dip. 

While  the  antenna  was  satisfactory 
in  operation  as  far  as  my  friend  was 
concerned,  1  stubbornly  wanted  to  add 
Ihe  final  touch  to  the  antenna.  After 
considering  a  parasitic  director  and  a 
driven  element,  I  chose  the  latter  with 
the  hope  that  it  might  give  a  broader 
frequency  response.  This  meant  that  a 
driven  element  of  the  same  size  was 
added  a  quarter  of  a  wavelength  in 
front  of  the  other  two. 

On  test,  the  side  response  dropped 
and  the  front  response  increased  while 
exhibiting  a  deep  rejeciion  to  the  rear 
The  small  lengths  of  boom  material 


Fig,  L  Original  test  antenna. 


were  trimmed  purely  for  aesthetic  rea- 
sons. In  the  original  test  antenna  (Fig, 
1),  a  three-quarter-wavelength  line  was 
used  between  the  two  original  driven 
elements,  with  the  feedline  connected 
to  the  dipole  farthest  from  the  reflec- 
tor. The  third  driven  element  was  con* 
nected  Id  (he  (eedpoint  with  a  quarter- 
wavelength  line,  thus  retaining  the 
feedpoint  on  the  central  dipole.  The 
phasing  line  was  3  mm-diameter  solid 
aluminum  spaced  approximately  26  mm 
apart  center  to  center.  This  waf5  to  suit 
the  driven  clement  center  spacing  of 
the  stainless  steel  screws* 

The  thrcc-quarter-wavelength  line 
needs  to  have  the  slack  of  a  half- wave- 
length taken  up.  In  Photo  A,  you  can 
see  that  the  prototype  uses  a  "htMip" 
between  the  driven  elements.  After  the 
photo  was  taken,  a  plastic  support  was 
fastened  between  the  boom  and  the 
center  of  the  '*hoop/'  The  practical  side 
of  this  arrangement  left  something  to 
be  desired.  Another  way  to  achieve 
270-degree  phasing  is  to  use  a  quarter 
wavelength  (90  degrees)  and  cross  the 
feeder  (180  degrees).  The  final  an- 
tenna used  this  method  (Fig,  2)  and 
proved  quite  satisfactory  in  perfor- 
mance. Note  that  the  quarter-wave 
spacing  should  be  retained,  but  be- 
cause of  the  crossed  feed,  the  harness 
will  be  slightly  longer  than  a  quarter 
wavelength. 

The  SWR  was  quite  low  on  the  an- 
tenna. Remember,  theoretically  the  re- 
sistive impedance  for  two  elements 
was  48,65  ohms,  suggesting  a  possible 
SWR  of  L03:L  Adding  the  third 
driven  element  would  lower  this  to 

4737  and  produce  an  SWR  of  1  05:1. 

« 

Contiiiujed  on  poge  29 
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Fig,  2.  FJnal  version. 


MFJ  Switching  Povrer  Supplies 

Power  your  HF  transceiver,  2  Meter/440  MHz  mobile/base  and  accessories 
with  these  new  25  or  45  Amp  MFJ  MightyLite^^  Switching  Power  Supplies! 
No  RF  hash  . . .  Super  lightweight . . .  Super  small , . .  Volt/Amp  Meters , . . 


MFJ-4225MV  ^  _    — ^  Add^ 

25  Amp 

MFJ's  new  adjustable  vokage  switching 
power  supplies  do  it  alH  You  can  power  your 
HF  transceiver  or  2-Meter/440  MHz  mobile 
or  base  and  accessories. 

M¥i*s  Might} Utes^  are  j*o  lightweight 
aild'$iiiall  you  can  carry  them  in  the  palm  of 
your  hand!  Take  ihcm  with  you  anywhere. 

No  more  picking  up  and  hauling  around 
heavy,  bulky  power  supplies  that  can  give  you 
a  painful  backache,  pulled  muscle  or  hernia, 

MFJ's  25  Amp  Mighty Lite^^  weighs  just 
3.7  lbs.  "  that's  5  times  lighter  (ban  an 
equivalent  conventional  power  supply. 
MFJ's  45  Amp  version  is  even  more  dramatic 
-*  8  times  lighter  and  weighs  just  5.5  pounds! 

N&RFhash! 

These  babies  arc  clean  . » . 

Your  buddies  won't  hear  any  RF  hash  an 


$  1 99^5 


45  Amp 

your  signal  f  You  won't  hear  any  in  your 
receiver  either! 

Some  competing  switching  power 
supplies  generate  objectionable  RF  hash  in 
your  transmitted  and  received  signal- 

These  super  clean  MFJ  MighiyLites^ 
meet  all  FCC  Class  B  regulations. 

Low  ripple .  • .  Highly  Regulated 

Less  than  35  mV  peak-to-peak  ripple 
under  25  or  45  amp  full  load,  I^oad  regulation 
is  better  than  1.5%  under  full  load. 

Fully  Protected 

You  won't  burn  up  these  power  sullies! 
They  are  fully  protected  with  Over  Voltage 
and  Over  Current  protection  circuits. 
Worldwide  Versatility 

MFJ  MighryUtes^'  can  be  used  anywhere 
in  the  worlds  They  have  switchable  AC  input 


voltage  and  work  from  85  to  1 35  VAC  or  170 
to  260  VAC.  Easily  replaceable  fuse. 
MightylJtes^^ , , ,  Mighty  Features 

MFJ  Mi^hfyLites™  feature  a  front-panel 
voltage  cnniroL  It  lets  you  vary  the  output 
voltage  from  9  to  1 5  Volts  DC  and  gives  you 
a  highly  regulated  voltage  output- 

You  get  an  easy  access  front-panel  with 
five- way  binding  posts  for  heavy  duty  use  and 
a  cigarette  lighter  socket  for  mobile 
accessories.  The  MFJ-4245MV  has  two  sets 
of  quick-connects  on  the  rear  for  accessories. 

Large  3  inch  dual  meters  are  brightly 
illuminated  to  make  it  easy  to  monitor  load 
voltage  and  current. 

A  whisper  quiet  internal  fan  efficiently 
cools  your  power  supply  for  long  life. 
Two  models  to  choose  from  * .  * 

MFJ-4225MV,  $149-95-  25  Amps  max- 
imum or  22  Amps  continuous.  Weighs  3.7 
pounds.  Measures  5V4Wx4'/2Hx6D  inches. 

MI  J-4245MV,  $199.95.  45  Amps  max- 
imum or  40  Amps  continuous.  Weighs  5.S 
pounds.  Measures  7V2Wx4Y4Hx9D  inches. 

MFJ  No  Matter  Wiat"^'^  Warranty 

Mighty iJtes^^  are  covered  by  MFJ's 
famous  No  Mutter  What"^  one  year  limited 
warranty.  MFJ  will  repair  or  replace  (at  our 
option)  your  power  supply  for  one  full  year. 


MFJ  35/30  Amp  Jlcff usfabfe  Regulated  DC  Power  Supply 

Massive  19.2  pound  transformer  ...No  RF  hash , . .  Adjustable  I  to  14  VDC . . . 


A  massive  1 9.2  pound  transformer  makes 
this  power  supply  super  heavy  duty  J  It 
delivers  35  amps  maximum  and  30  amps 
contmuous  without  even  flexing  its  muscles. 
Plugs  into  any  1 10  VAC  wall  outlet- 
It's  highly  regulated  with  load  regulation 
better  than  1  %.    Ripple  voltage  is  less  than 
30  mV.    No  RF  hash  -  it's  super  clean ! 

Fully  protected  -  has  over  voltage 
protection,  fold  back  short  circuit  protection 

«  ■««Afl  ^"  *  ''■  '^  '  '\  "  *^  "^"^^      1    ■        and  o ver-te mpe rat u re  protecti on , 

||1¥V  -        conventional  power  supply  is  y^^  ^^^  f^^^^  p^^^,  ^^^^^\^  voltage 

from  1  to  14  VDC  with  a  convenient  detent 
set  at  13.8  VDC.  A  pair  of  front- panel  meters 


MFJ's  iieavy  duty 
conventional  power  supply  is 

MFJ-4035MV    "^^"'^"Vf  '  P^J^fn"?! J°*" 
^—  ^^..  HF  or  2  McEer/440  MHz 
$14995 


let  you  monitor  voltage  and  current. 

Three  sets  of  output  terminals  include  a 
pair  of  heavy  duty  five-way  binding  posts  for 
HFfVUF  radios,  two  pairs  of  quick -connects 
for  shack  accessories  and  a  covered  cigarette 
lighter  socket  for  mobile  accessories. 

A  front-panel  fuse  holder  makes  fuse 
replacement  easy.  Whisper  quiet  fan  speed 
increases  as  load  current  increases  -  keeps 
components  cool.  9V2Wx6Hx9V4  inches. 

Your  MFJ-4035MV  is  protected  by  MFJs 
famous  No  Matter  Wtiat^  one  year  limited 
warranty.  MFJ  will  repair  or  replace  (at  our 
option)  your  power  supply  for  one  full  year. 


transceiver  and  accessories. 

""       MFJ  High  Current  Multiple  DC  Power  Outlets 

Power  two  HF/VHF  transceivers  and  six  or  more  accessories  from  your  12  VDC  power  supply 


MFJ- 1118 


Add  afh 


MFJ-II16 
$4495 


imtmiMm.-mik.tmAm,  r^imtmminnn 


0^._^.  .^    -©,   .^  --^^ 


At!',l  s/h 


t«pt;.  ^J  T\tt 


MFJ-lllS,  $69,95.  This  is  MFJ's 
most  versatile  and  highest  current  Deluxe 
Multiple  DC  Power  Outkt.  It  lets  you 
power  two  HF  and/or  VHF  transceivers 
and  six  or  more  accessories  from  your 
transceiver's  main  1 2  VDC  power  supply. 

Two  pairs  of  super  hc3ivy  duty  30  amp 
5- way  binding  posts  connect  your  trans- 
ceivers. Each  pair  is  fused  and  RF  by- 
passed. Handles  35  Amps  total,  "ON"  LED. 
Six  pair^  of  heavy  duty.  RF  bypassed 
5-way  binding  posts  let  you  power  your 
accessories.  They  handle  15  Amps  total, 
are  protected  by  a  master  fuse  and  have  an 


'ON" 


ON/OFF  switch  with  an 
LED  indicator. 

Built-in  0-25  VDC  voltmeter. 
You  get  6  feet  of  super  heavy  duty 
eight  gauge  color-coded  cable  with  ring 
tongue  terminals.  Binding  posts  are 
spaced  for  standard  dual  banana  plugs. 

Heav^'  duty  aluminum  construction, 
1 2 '/2x2-^M2Vz  inches, 

MFJ-1 116,  $44,95,  Similar  to  MFJ- 

1 1 1 5.  No  30  amp  posts.  Has  "ON"  LED 
and  0-25  VDC  voltmeter  15  amps  total. 

MFJ-11 12,  $29.95-  SimilarioMFJ- 

1116.  No  on/off  switch.  LED,  meter,  fuse. 


MFJ- 1112 
$9095 


Addii/h 


Free  MFJ  Catalog 

Nearest  dealer/Orders , , ,  800-647' 1 800 


http:/iw  w  w.  mffen  terprisesxom  i:  A  X ;  ( 60 1 J  323*655 1 

•  I  ycsrNo  Matter  What^  warranty  •  30  day  money  back 
Euaraniee  (less  s&h)  an  orders  from  MFJ  •  Add  s/h 

IMFJ  ENTERPRISES,  INC, 

RO*  Box  494,  Miss,  State.  MS  39762 
(601 )  323-5869;  8-4^3U  CST,  Mon-Fri 
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Secrets  of  Transmission  Lines 


Part  1:  Intro  and  dummy  load  project. 


Jack  Kuecken  KE2QJ 
2  Round  Trail  Drive 
Pittsford  NY  14534 


onsidered  as   a  group,   radio 
hams  arc  a  fairly  inquisilive 

bunch,  interested  in  a  variety 
of  things.  There  are  a  large  number  of 
subgroups  within  the  fratemiiy.  Some 
are  interested  in  the  eompelitive  as- 
pects and  fight  for  the  DXCC  awards, 
and  others  arc  avid  conlesters.  Some 
are  simply  rag-c hewers  who  like  to  get 
together  with  cronieis  on  a  net  and  dis- 
cuss nearly  any  topic*  Some  are  tinker- 
crs  who  have  to  try^  the  newest  in  slow 
scan  or  live  TV  or  whatever.  A  tew  are 
hardware  developers  who  build  new 
and  Uiffcreni  equipment. 

One  thing  is  a  bit  surprising.  Consid- 
ering the  icchnical  nature  of  the  hobby, 
the  percentage  of  electrical  engineers 
is  relatively  small.  Ham  radii)  attracts 
people  from  all  walks  of  life.  We  all 
have  to  pass  theory  tests  to  obtain  our 
licenses,  but  for  most  this  consists  of 
buying  a  ''question  and  answer'  study 
book  aimed  at  a  particular  library  or 
pool  of  questions.  It  can  be  argued  that 
this  approach  does  not  necessarily  im- 
part a  fundamental  knowledge  of  the 
topics. 

This  series  h  intended  for  those  who 
would  like  to  go  a  little  further  down 
the  technical  road.  The  object  and  style 
of  the  writing  is  aimed  at  imparting  a 
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fundamental  understanding  of  trans- 
mission hnes.  impedance  matching. 
and  the  Smith  chart  without  necessar- 
ily using  a  lot  of  high  powered  math- 
ematics. Each  topic  will  be  portrayed 
with  easily  repealed  physical  experi- 
menis  to  be  perfoniied  with  stuff  to  be 
found  around  most  ham  shacks.  In 
some  cases,  computer-generated  art 
will  be  used  to  illustrate  the  point.  The 
intent  is  to  promote  fundamental  un- 
derstanding rather  than  mathematkal 
rigor. 

Contents  of  the  series 

The  series  will  be  broken  down  into 
the  following  blocks: 

L  Review  of  DC  fundamentals. 

2.  Review  of  AC  fundamentals. 

3.  Fundamentals  of  transmission  lines. 

4.  AC  steady  state  transmission  lines. 

5.  The  Smitli  chart. 

6.  Impedance  matching. 

The  review  of  DC  and  AC  fundamen- 
tals is  included  because  some  grasp  of 
these  topics  is  essential  to  any  under- 
standing of  the  operation  of  transmis- 
sion lines  and  the  subject  of  impedance 
matching.  Wherever  possible,  a  physi- 
cally %isua!i/.able  example,  experiment. 

,  or  illustration  is  presented. 


While  we  have  noted  that  high-pow- 
ered math  is  avoided,  some  math  is 
necessary,  and  some  knowledge  of 
high-school- level  trigonometry  and  al- 
gebra is  helpful.  Most  of  the  experi- 
ments intended  to  illustrate  the  point 
can  be  performed  with  readily  avail- 
able hardware  items,  a  mulli meter,  a 
two  meter  handheld  transmitter,  some 
junk  box  parts,  and  some  spare  coax 
cable.  A  calculator  with  trigonometric 
functions  is  helpful  but  not  mandatory. 

Let's  see  how  we  can  get  started  on 
this  venture. 

DC  fundamentals 

In  this  section,  we  ^Ml  consider 
only  continuous  direct  currents  such  as 
one  might  obtain  from  a  (lashlighl  bat- 
icrv  and  solid  wires  and  resistors.  Turn 

■r- 

on  and  turn  off  arc  not  considered.  As 
a  beginning,  and  tor  our  purposes  here, 
the  most  significant  part  of  under- 
standing DC  circuits  is  desc tubed  by 
Ohm's  law,  named  after  George  Simon 
Ohm.  In  words,  it  states  that  the  cur- 
rent flowing  in  a  circuit  is  propordonal 
to  the  voltage  forcing  the  current  di- 
vided by  the  circuit  resistance* 

For  a  physical  analogy,  consider  the 
illusuraiion  in  Fig-  UuJ.  Wc  have  a 
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Fig.  1.  (a)  Ohm's  law  analogy,  (b)  Ohm's 
law  in  a  circuit. 
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container  filled  with  water,  a  soda 
straw  attached  to  let  the  water  out,  and 
a  container  to  catch  the  water.  The 
height  of  the  water  above  the  soda 
straw  (H)  is  analogous  to  the  battery 
voltage  (E)  in  Fig.  1(b).  The  length  of 
the  soda  straw  (L)  is  analogous  to  the 
resistance  (R)  in  the  electrical  circuit. 
With  the  measuring  cup  and  the  stop- 
watch we  can  measure  the  time  it  takes 
to  fill  the  cup,  thus  giving  us  the  water 
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Fig.  2.  Series  circuits. 
(1-3)  E  =  E, +E2+-E„ 
(lA)  E  =  iR, +iR2+    -iRn 
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flow  in  gallons  per  minute  (or  cubic 
centimeters  per  second),  which  is  more 
or  less  analogous  to  a  measurement  by 
the  ammeter  in  the  electrical  circuit.  If 
we  shorten  the  soda  straw  to  half  the 
original  length,  the  flow  will  double. 
Similarly,  if  we  halve  the  resistance  in 
dims,  the  current  will  double.  We  don*l 
wad  to  carry  this  analogy  too  far,  be- 
cause there  arc  differences  between  the 
way  water  flows  through  a  pipe  and 
electricity  flows  in  a  wire,  but  as  far  as 
it  goes,  the  analogy  is  satisfactory- 
Power 

To  understand  the  quantity  power, 
we  must  differentiate  it  from  the  physi- 
cal concept  of  work.  Work  is  defined 
mechanically  as  die  product  of  force 
and  distance.  Power  is  defined  as  the 
time  rate  of  doing  work.  If  you  lift  a  5 
pound  weight  two  feet,  you  have  done 
5  X  2  =  10  foot  pounds  of  work.  To  cal- 
culate power,  we  must  know  the  time  it 
took  to  do  that  work. 

When  James  Watt  staited  selling 
steam  engines  to  mine  owners  for 
pumping  water  out  of  mines,  he  had  to 
come  up  with  some  way  of  describing 


the  work  the  machine  would  do.  He 
found  that  the  Welch  ponies  walking 
on  a  circular  track  driving  the  pumping 
machine  could  average  550  foot 
pounds  per  second,  so  this  value  was 
adopted  tor  the  "horsepower."  How  do 
we  relate  this  to  electrical  work? 

In  Fig.  I,  the  analogy  for  the  ampere 
was  chosen  to  represent  a  flow  rate 
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THE  POWER  STATION 


The  POWER  STATION  is  a  I2v  x  7  Amp/Hr  gel-celt 

battery.  It  comes  complete  with  a  buill  in  voltmeter,  a 

wall  charger  and  a  cord  for  charging  via  auiomobiles 

1 1  powers  most  tiand  held  radios  at  5  watts  for  2-4 

weeks  {depending  upon  how  long  winded  one  is).  It 

will  also  run  a  VHR  UHF.  QRP  or  HF  mobile  radio,  such  as  ifie  Icom  706  at  100  watts.  There  are 

no  hidden  costs.  All  that  is  required  is  a  mobile  power  cord  or  HT  dgarette  ligf^ter  adapter. 

The  POWER  STATION  provides  12V  from  a  eigarette  lighter  outlet  and  has  two  recessed 
temiinals  for  Jiardwinng,  A  mini-phone  jack  with  3V.  8V.  or  9V  output  can  be  used  separately  (or 
CD  player,  Walkman,  etc.  The  POWER  STATION  can  be  charged  in  an  automobile  in  only  3 
hours,  or  in  the  home  in  8  hours.  The  charger  will  automatlcaHy  shut  oft  when  the  battery  is 
completely  charged.  There  Jo  re.  The  POWER  STATION  may  be  charged  even  when  il  has  only 
been  slightly  discharged  (unlike  Ni-Cads  ttiat  have  memory).  The  charging  cireuit  uses  voltage 
sensing  circuitry.  Other  brands  are  timed  chargers,  which  always  charge  a  battery  a  full  cycle.  If 
all  that  IS  needed  is  a  partial  charge,  this  damages  a  battery  and  shortens  the  life.  The  POWER 
STATION  has  a  voltmeter  that  indicates  the  state  ot  charge  of  Ihe  battery,  not  worthless  idiot  lights 
that  declare  ^YOUR  BATTERY  JS  NOW  DEAD",  The  voltmeter  can  even  be  used  to  measure 
voltages  of  other  sources.  Deafer  ingutfies  fn^ed 
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Fig.  3,  Parallel  or  shunt  circuits. 
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(1-9)  Thetu  i  =  EG,  +EG.  +'"EG,, 
(}-}0)  i  =  E(Gi+G2+--G,,) 

versus  time.  1!iie  ampere  is  actually  a 
time  rate  unit.  An  ampere  is  defined  as 
an  electric  flow  rate  of  one  coulomb 
per  second,  which  corresponds  to  6.25 
X  10'^  electrons  per  second.  A  fantasti- 
cally large  number!  The  product  of  the 
force  in  volts  times  flow  in  coulombs 
per  second  is  power.  Thus  force  in 
volts  times  current  in  amperes  is  watts. 
746  watts  equal  cnie  horsepower 

Substitution  for  E  or  I  from  Ohm's 
law  also  ^ives  useful  relationships  for 
power. 

P(  waUs)  =  E  X  i  =  i^  X  R  =  E"  /  R 
Depending  upon  the  situation,  one  of 
these  may  be  more  useful  than  others. 

Kirchhoff 's  law 

Kirchhoff's  law  states  that  the  alge- 
braic sum  of  the  currents  at  a  junction 
is  zero;  in  other  words,  the  number  of 


Fig,  4,  The  Wheatstone  bridge.  If  R^  -  R, 
and  R.  =  R^,  voliage  A  =^  B  and  no  ciurent 
flows  in  gidvanometer.  Also  tme  if  R^R^  = 
R/R^ 
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electrons   leaving  the  junction   must 
equal  the  number  entering  it. 

This  is  fairly  easy  to  visualize.  Sup- 
pose that  we  have  the  intersection  of 
three  streets,  each  ending  at  the  inter- 
section. If  one  of  the  streets  is  one  way 
inbound  and  the  other  two  are  one  way 
outbound,  then  the  sum  of  the  cars  on 
the  tw^o  outbound  streeLs  must  equal 
the  number  of  cars  on  the  inbound 
street.  If  it  were  less,  cars  would  accu- 
mulate at  the  junction,  and  if  it  were 
more  we  would  have  to  create  ne:w^  cars 
at  the  junction. 

Combining  loads 

When  there  is  more  than  one  resis- 
tance  in  a  circuit,  the  values  must  be 
combined  in  some  fashion  to  solve  the 
circuit.  In  Fig.  2,  we  see  a  series-con- 
nected circuit  consisting  of  resistances 
RL  R2  ...  to  Rn.  In  this  circuit,  the  cur- 
rent i  passes  through  all  of  the  resis- 
tors. In  this  case,  the  sum  of  the 
voltage  drops  across  the  resistors 
would  equal  the  battery  voltage,  and  it 
is  possible  to  simply  add  up  the  resis- 
tances and  divide  the  battery  voltiige 
by  the  sum, 

With  the  parallel  or  shunt  circuit,  we 
see  thai  the  input  foltage  E  is  prescsnt 
across  all  of  the  resistors  and  we  must 
add  the  cun^ents  to  satisfy  Kirchhoff  s 
law  (see  Eqn  1-6).  Now  the  individual 
currents  are  given  by  the  equations  in 
1-7.  If  we  make  the  substitution  of 
Eqn  1-8,  we  can  rewrite  Eqn  1-6  as 
Eqn  1-9,  and,  factoring  out  the  E,  we 
obtain  Eqn  1-10. 

The  substitution  of  Eqn  i-8  trans- 
lates from  resistance  into  conductance. 
The  units  of  G  are  in  conductance 
given  in  either  mho  in  older  texts  or  Si- 
emens in  newer  texts,  A  resistance  of 
1  ohm  is  equal  to  a  conductance  of  one 
Siemens.  A  resistance  of  10  ohms  w^ould 
be  equivalent  to  a  conductance  of  0.1 
Siemens.  When  working  with  parallel 
or  current  combining  circuits,  it  is  more 
convenient  to  work  in  conductance. 

In  terms  of  conductance  in  mho: 

P(waits)  =  E'xG  =  i-  /G 

The  Wheatstoiie  bridge 

The  Wheats  tone  bridge  is  a  very 
practical  circuit  that  finds  use  in  many 
places  and  is  particularly  helpful  in 


impedance  matching  instrumentation. 
It  is  show^n  here  mainly  because  it  rep- 
resents a  basic  balanced  circuit  repre- 
sentative of  many  RF  and  transmission 
line  measuring  systems.  It  may  be  seen 
that  if  Rl  -  R2,  point  A  is  at  a  poteniial 
equal  to  E/2.  If  R3  =  R4,  the  same  is 
true  for  point  B  and  no  current  will 
flow-'  in  the  galvanometer  (which  is 
simply  a  very  sensitive  zero  center  am- 
meter). Voltages  A  and  B  will  also 
equal  the  ratio  between  Rl  and  R2, 
which  equals  the  ratio  between  R3  and 
R4.  In  some  transmission  line  instru- 
ments R 1  =  R2  =  R3  =  50  ohms.  In  this 
case,  the  bridge  will  null  when  the 
transmission  line,  substituted  for  R4,  is 
50  ohms.  This  gets  a  tad  ahead  of  the 
text,  but  it  represents  an  important  case 
in  which  the  VSWR  is  L0:1. 

A  practical  example 

For  a  practical  example,  w^e  will  look 
at  the  design  and  constmction  of  a 
dummy  load  or  dummy  antenna  w^hich 
we  shall  use  later  in  the  program.  This  is 
something  you  should  have  around  the 
ham  shack  anyway.  Since  the  resistors 
are  going  to  be  paralleled,  we  will 
w^ork  in  conductance. 

To  begin  with,  we  would  hke  to  have 
the  unit  handle  the  output  of  a  conven- 
tional transceiver.  With  a  nominal  100 
w^att  ti"ansceiver,  a  50  watt  load  is  usu- 
ally adequate  for  most  measurements, 
since  the  transceiver  is  usually  not  ca- 
pable of  long-tenn  key-down  output  in 
excess  of  50  waits  average.  We  can  get 
a  rating  like  this  by  paralleling  about 
25  resistors  with  2  watt  ratings.  Note 
that  an  RF  dummy  load  cannot  be  built 
using  wirewound  resistors — even  so- 
called  non-inductive  ones.  Carbon  com- 
position or  metal  film  types  are  suitable 
to  30  or  50  MHz. 

The  illusUalion  of  Fig-  5  shows  the 
genera]  construction.  A  ''cordwood''- 
type  construction  is  used.  Two  pieces  of 
1/1 6-inch  printed  circuit  board,  prefer- 
ably the  fiberglass  type,  are  cut  and 
drilled  with  a  regular  drill  plan  on  0.5- 
inch  centers.  The  boards  may  be 
stacked,  foil  side  out,  and  drilled  si- 
multaneously. The  selected  resistors 
are  a  little  less  than  3/16  of  an  inch  in 
diameter,  so  there  is  plenty  of  air  space 
between  them.  This  is  important  lor 
cooling. 
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Fig.  5.  Dutnmy  load  project.  Resistors  are 
2  watt  metal  oxide  5%,  1200  D  nominal, 
Tech  America  #900-0820. 


After  die  small  holes  are  drilled,  en- 
large the  hole  marked  C  in  the  drawing 
on  one  plate  only  to  accept  the  chassis- 
type  connector  you  intend  lo  use.  A 
BNC  is  shown,  but  you  could  just  as 
easily  use  a  UHF  or  type  N.  Make  sure 
that  a  50  ohnn  connector  is  used. 
Mount  the  connector  and  solder  a  lead 
in  its  center  conductor  about  L25  inches 
long.  You  will  note  that  27  holes  are 
called  for  and  one  is  occupied  by  the 
center  conductor. 

The  target  resistance  for  the  dummy 
load  is  50  ohms  or  0.02  mho.  With 
nominal  1200  ohm  resistors  at  5%  tol- 
erance^  the  actual  resistance  of  any  re- 
sistor could  lie  between  1140  ohms 
and  1260  ohms,  or  between  8,77^  mho 
and  7,94^  mho.  Dividing  0.02  by  these 
numbers  tells  us  that  we  need  between 
22.8  and  25.2  resistors  respectively. 
Unless  a  check  with  a  good  digital 
ohmmcter  shows  that  they  are  running 
consistently  low  in  resistance ,  I  would 
load  25  resistors  into  the  unit. 

Load  all  of  the  resistors  onto  the 
board  with  the  connector  Hold  the 
board  with  the  connecior  side  down. 
Next,  clip  the  upper  end  of  each  resis- 
tor lead  about  a  half  inch  above  the  re- 
sistor end.  Clamp  the  upper  board  one 
inch  above  the  connecior  carrying 
board.  You  may  have  to  make  some 
spacers  for  this.  Next,  steer  the  leads 
one  at  a  time  through  the  appropriate 
boles  in  the  upper  board.  Working 
from  the  center  out,  slide  the  resistors 
in  one  at  a  time.  When  they  have  the 


resistor  body  1/4  inch  below  the  under- 
side of  the  top  board,  solder  the  lead  in 
place.  Chp  off  the  excess  lead  protrud- 
ing from  the  lop.  Avoid  soldering  any 
leads  on  the  bottom  board  until  all  re- 
sistors are  soldered  on  the  lop  board. 

After  soldering  the  last  resistor  on 
the  top  board,  turn  the  assembly  over 
and  soltfer  each  i^sistor  on  the  board 
with  the  input  Fitting.  Clip  the  leads 
after  soldering. 

You  now  have  a  relatively  sturdy 
'*cordwood"  assembly.  Measure  the  re- 
sistance across  the  input  connector.  If 
it  is  less  than  50  ohms,  you  can  correct 
it  by  clipping  one  or  more  resistors. 
Suppose  that  the  resistance  measures 
48  ohms  or  0.0208  mho.  At  1200  ohms, 
each  resistor  represents  8.33^  mho,  so 
clipping  out  a  single  resistor  should 
bring  the  conductance  to  0.01967  mho 
or  50.08  ohms. 

On  the  other  hand,  if  the  resistance 
is  too  high,  say  51  ohms,  you  can  add 
another  resistor  in  one  of  the  vacant 
holes. 

Actually,  the  51  ohms  would  probably 
be  acceptable.  However,  let's  examine 
what  would  be  nequired  to  correct  it 

51  ohms  =  0,0196  mho,  so  0*004  mho 
would  bring  the  unit  lo  0.02  mho. 
However,  let's  be  careful  here.  For  50 
watts  dissipated  in  0.02  mho,  the  voltage 
is  : 

50/0.02  =  E^ 

E  =  50V 

and  in  the  0,004  mho  correcting  re- 
sistor: 

P  =  50  X  50  X  O.Cm  =  10  watts 

For  a  safe  rating,  you  would  like  to 
make  up  the  0.004  mho  with  5  each  2 
watt  resistors,  so  each  should  have  a 
conductance  of  0,004/5  =  0.0008  mho. 
You  would  need  5  each  1 250  ohm  re* 
sistors  to  make  up  the  error* 

Conclusion 

The  next  section  will  deal  with  alter* 
nating  current  fimdamentals,  where  we 
will  look  at  some  of  the  differences 
between  AC  and  DC. 
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FREE! 


NEW  CATALOG 

CALLJOLL  FREE:  1-SOO-JAN-XTAL 

Quality  Crystals 
and  Oscillators  for: 

AMATEUR  BANDS •CS'MARIME  VHF 

SCANNERS 'MICROPROCESSORS*  PAGERS 
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LOW  PROFILE  HF  ANTENNAS 

TK4TRR4LLY  WORKI 

■  Wojt  the  World  Withtmi  Woiimg  Up  the  NcightorticMd' 

iSOTRON 

BILAL  COMPANY 

Call  for  a  FREE  Catalog: 

719/687-0650 

137  Manchester  Dr 

Florissant,  CO  80816 

www.  catalogdty-  com 

Go  to  Keyword  Search  A  Type  in:  Isotron 


CIRCLE  42  ON  READER  SERVICE  CARD 


Qt^TiON 


The  Drake  SW-2  provide  continuous  coverage 
from  100 10  30000  kHz  in  AM,  LSB  and  USB  modes. 
Tuning  is  easy  via  manual  knob,  up-down  buttons  or 
100  memoii&s.  The  sideband  seJeclable  synchro- 
nous tuning  stabiUzes  fading  signals.  Other  refine- 
TTients  include:  RF  gain,  tuning  bar  graphs,  huge 
100  Hz  LED  readout,  keypad  and  dimmer.  The 
optional  remote  (shown)  lets  you  operate  this  radio 
from  across  the  room  {Ofder  ^1589  ^48.95),  Ail 
Drake  receivers  are  proudly  made  in  Ohio,  U*S.A. 
and  feature  a  one  year  limited  warranly. 
Regular  Price  ^489=95      Saie  *399  "  (-^  UPS) 

The  Drake  SW-1  broadcast  receiver  also  covers 
1  DO  to  30000  kHz.  but  in  AM  nrode  only  Features 
irclude:  1  kHz  LED  readout,  keypad.  RF  Gain  and 
32  memories.  Both  models  operate  from  1 2  VDC  or 
via  the  supplied  AC  adapter.  A  great  starter  radio! 
Regular  Price  ^49.95       Sale  *1 99^**  i+'7  UPS) 

Universal  Radio 

6830  Americana  Pkwy. 
Reynoldsborg.  OM  43068 

♦  Orders.  800431-3939 

♦  Info:       614  866-4267 

♦  FAX:      614  866-2339 
www.universal-radio  ,co*ii 

Qusiity  Communications  Equipment  Since  1942 
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Number  20  an  your  Feedback  card 


Kiwi  SSTV 

How  they  do  it  in  ZL-Iand. 


Henry  Falkner  ZL1 AAN 

8  Kapai  Road 

Devonport,  Auckland  1309 

New  Zealand 


The  picture  on  mv  comptiier 
screen  was  slanted,  but  qoiie 
reciignizable.  'i  did  not  gel  il  al 
all,"  said  ihe  guy  on  14.230  MH/.  for 
whom  il  was  intended.  1  stuck  rny  oar 
in.  anJ  bragged  about  my  reception. 
"Scud  us  a  picture  of  your  own  ihen/' 
said  Kciih  VK2JY.  1  did,  and  ihat  was 
it.  I  was  on  slow-scan  Lclevision,  Thi?^ 
is  him  in  Photo  A,  in  the  picture  he 
sent  on  thai  llrst  QSO. 

"What    is    slow-scan    television?" 
netj^hhors  and   friends  ask  me.  The 


name  suEscste  it  —  ii*s  about  sendhig 
and  receiving  pictures  slowly. 

Sending  non-digitizcd  pictures  60 
limes  a  second  lypicafly  takes  5  mega- 
hertz of  bandw  idih  even  when  culling 
comers.  That  is  more  than  14  times  the 
width  of  the  20ni  ham  band,  Fasi-scan 
TV,  thereibre.  is  found  here  in  New 
Zealand  on  the  7()cm  and  23ciTi  bands. 

To  exchange  pictures  on  ihe  HF 
bands,  you  have  to  slow  down  trans- 
mission and  rcccpUon,  to  make  ihem 
fit  inside  a  voice  channeL 


Eai%  iSSTV  rehed  on  long-persis- 
tence cathode  rav  mbes.  The  beam  on 

an  oscilloscope  would  wander  slowly 
down  the  tube  face,  and  you  watched 
the  afier-glow.  To  iransmiu  brightness 
variation  modulated  an  audio  tonL\. 
Modulaied  audio  is  sliU  ihe  method 
used  now. 

After  ihc  low -glow  came  scan  con- 
verLcrs  using  digital  shift  registers*  The 
audio  tones  were  converted  to  numbers 
(analog-to-digital  conversion j.  vvhich 
were  scanned  into  the  shift  register. 


JVComn^'"'  Oe; 


Photo  A.  VKlJYandXYL 
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Phali)  B.  And  noH'  a  won!  f mm  Hronc  and  John  .. 


Phoio  C.  A  shot  from  MIR. 

The  shift  registers  were  then  scanned 
at  a  rate  fast  enough  for  an  ordinajy 
TV,  Later,  separate  memory  did  away 
with  having  to  tape  images  just  for  in- 
stant replay. 

Commercial  scan  cottviSiers  avaitable 
in  the  US  were  the  Robot- Research  se- 
ries. Britain  had  "Wraase-Elck;tronik" 
gear.  These  introduced  transmission 
standards  still  supported.  The  Slow 
Scan  Companion  (1987)  by  the  British 
Amateur  Television  Club  mentions 
other  makes  as  well. 

Scan  converters  were  also  available 
as  kits.  Slill  in  use  down  here  is  the 
LM-9000,  which  was  a  technical  edu- 
cation project  by  John  VK3LM.  That 
is  him  on  the  right  in  Photo  B. 

Also  in  the  '80s,  scan  converter 
emulator  programs  became  available  for 
microcomputers.  The  Commodore 
V1C20  and  C64  had  a  receive-only  pro- 
granL  1  used  a  Sinclair  Spectrum  lor  re- 
ception only,  though  it  allowed 
transmission  as  weU,  and  it  did  not  i^ed 
an  exlemal  interface.  These  8-bit  ma- 
chines were  linruied  by  lack  of  memory 
and  slow  speed  when  compared  with 
dedicated  scan  converters.  I  could  re- 
ceive in  black  and  white  only,  and  noise 

Continued  on  page  22 


Photo  D.  KF70H  sent  this  along. 
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Individual  Cells  -  Replacement  Packs  -  Lead  Acids 
Rebuilding  Service  -  0,E,M,  Assembly 

for 

^Handheld  Radios  *Laptops  *Cellular  Phones  ^Camcorders 
♦Portable  Scanners  *Test  Equipment  *Power  Tools 

Check  into  our  rebuilding  service  -  Substantia]  Savings  over  NEW? 
Convert  your  pack  to  NiMH!  Same  size  pact  -  HIGHER  capacity! 

Call  for  a  price  list  or  visit  our  website:  www.nicdlady.com 

17052  Alameda  Dr,  Perris,  CA  92570-8846 

(909)  789-0830  einaU:iiicdlady@deltanetcoin  FAX:  (909)789^1895 
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—^^^  linear'anplifiers 

PC  tnani  and  aWP*^  P*"^  ^^  '^ 

UotOTDla  AppHcillw  Notes  and 
Engineenog  Bullrttns: 

)jsi77^L    LfflWl    AWB    OOOW 
AN  762  U40W    €BJ7A    (300W' 


2  Meter  AnipllWi** 
(144-^4*  M^-te} 

(Kil  or  V^^ind  and  Tc«l«d> 
35W  -  Modei  335A. 

75W  -  MfflW  SfTSA. 


HARD  TO  FIND  PARI^ 

'  Broadband  HF  Transiofihwa 


ARCO  SPRAOUE  Trvr.rf«r 


U  SPftAQUF  Til  i_iiM.t_  r^^^^  .^.         I  .  . 


*^  °«*"^MWto^ 


DIGITAL  FHfOUeucv  REAOOt/T 
For  ^l«tar  analog  Eranscef^eia 


fGaAS 


For  d^etiult^f}  iiHarrndlJQn :4iii:0li|}ji^||^v^  oui  fiee  cal^aio^l 


Fhone 
(937)  42&-8600 

FAX 
(937)  429-3811 


r 


CCI 


Communjcation 
Concepts  Inc. 


SOi^  Millstone  Uf\\ji  •  Kt-jvefcreelir,  Ohio    4SIM-S940 

e-mail:  cci.dayton@poboxxom     , 
www.coniinunicalioTi-concepts-coiri 


ADDITIONAL   IT^MS 

n4»at  Sink  JVlal^riaf 

LOW  Pass  RItefv  [up  to  3aOW) 

^^ViOM  ^.m  r^J  42M  8QU„  T6OM 
w  "iljaiMii  and  ComWnftfs  upto^^ 


CIRCLE  99  OK  READER  SEBVICE  CABO 


THE  ORiaJNAL  WD4SUII 

HAM  STICK™ 
ANTENNAS 

fW  HF  UQBILE  OPERATION 

$1 9'*''  each 


Tin-'  Diily  luirMweight  HF  riiuhik' 


•  MonabAft6m%  tor  75  to  E  mMftn. 

«  Vory  nigged  fittHergLasa  &  n&misss 

•  Telescopes  t^r  &my  adfijsliTwit 

•  3/5  n  24  TPl  u&e  its  moii 

•  Low  pfofile  &  kow  wind  load^ 

•  Neeo$  Ao  springs  Of  guys 

■  Compile  iunirba  &  malcfli^ns 

instructions  tncJudod. 
<  AfiproxLrrali^iy  7  ft.  tall. 

•  eOQ  watts, 
Cat.# 
9116 
9112 
9110 
9)0& 


Cid.# 

9175 
9^40 
fi>30 
9120 
9117 


Band 
75  mfiten 
40  m«tfif& 
30  meters 
20  mmoft 
17 


1 5  m«t«rs 
12  meters 
10  rnstftrs 
S  meiers 


#«  ATLAST!!% 

2  METER  ANTENNA 
NO  GIIOUND  REQUIRED 

-30b 
t 


avj 


i«tf  vQr& 


■  Power  raiBdrt 
100 


•  Can  t)Q  used  wtif 
grorti  plane 

CAT  #  HW-1 


■T7-Tph 


■  Adaptor  and  h^ 
mout  avaiabia 


^     UCENSE  PLATE  "% 
^  MOUNT 

>  Mounts  benjiW  Uoorwe  piass 
<  Mount  i9  consvuctacl  of  typo  304 

Stainless  Stoel 

■  CompimB  wfth  S/S  hardware 
-  For  ArtennaB  with  3/6*  x  24  Thread 
•  Aocepis  PL'^59  Dirva. 
*'  Ground  fiUBfi  indgdod 
•CompidlB  rnourts/ig  instruictionB 

tnciuded 


tO0%  MADE  IN  USA 


$44 


95 


CAT  #TH-1 


Tri-Magnetic  Mount 

MODEL  375 


Only 


05 


Lakeview  Company,  inc. 

3620-SA  WhitehaH  Rd,  Anderson,  SC  2dG26 '  664*226^990 

FAX:  364-225-4S6S  *  E  Mail;  ham5ttch:«)hamstfck  com  ■  wwv;  harrsUck.com 


ALL  1DO%  MADE  IN  USA 


Add  $7  p«r  ftrder  for  S/ti 


-Hoktoall-bmedcx 
•CKv400#ll* 

hoMng  power, 
•irnH'tootprm 


Jig  SitjiiUifc^s  Siivti 


-S«S(34tY«ad 
fHQIJVlO- 

•l5'RG5aogsi 

WPL-2S9. 
I'No  rustalumirun 

oonstJuAoa 
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Phoio  E.  ZU  BKG  jhmted  this  image. 


from  Ute  conipulcr  and  the  TV  ninnilur 
required  sirong  signals  oti  reception. 

Ii  was  for  scan  conxcrlci^^  tliuL  the 
first  iransmissitiiT^  staiulards  were  cre- 
ated. Robol-36  uses  a  black  and  white 
image  with  a  color  componeni  added* 
which  made  it  compatible  with  black 
and  white  mudc^  in  us*c  al  the  time. 
This  is  the  mode  used  on  Uic  MIR 
space  station,  on  145.985  MH/  during 
weekends. 

Photo  C  was  received  from  MIR  by 
ZL3\VVVW.  I  have  aisi)  seen  jjreai  MIR 
pictures  oblained  by  ZL2CX. 

When  I  Ubcd  my  Sinclair  Spectiurn, 
color  pictures  were  also  sent  as  three 
separations,  one  alter  the  other  —  red, 
green,  and  blue.  They  proved  incom- 
patible with  the  SSTV  modes  thai  Tol- 
lowed,  Scotltc-l  and  Martin- 1,  These 
have  a  resolution  of  320  x  256  pixels, 
and  sent  red.  Lirecn,  and  blue  line  bv 
line,  taking  about  2  mi  miles  lo  trans- 
mil.  Both  modes  were  supplied  in 
ROMs  for  scan  converters. 

A  bitter  war  was  fought  between 
their  originators  over  which  version 
proved  more  immune  lo  interrerence 
and  changes  of  propagation.  Seottte-I 
is  favored  in  the  US  and  down  here, 


Photo  E  The  aufhar  before  ... 
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and  Martin- 1  in  Europe.  The  Japanese 
play  it  both  ways.  The  main  difference 
seems  to  be  that  one  scans  from  left  to 
rinhL  the  other  from  riahi  to  left: 

K-'  ^ 

320  X  256  pixel  resolution  is  also 
used  at  double  ihe  speed  with  Scottie-2 
and  Martin-2  in  sood  HF  conditions. 
For  bad  conditions,  limes  are  extended 
u  ith  Scottie-DX,  SC- 1 80,  and  WR- 1 80, 

On  Photo  D.  a  picture  from  Rob 
KF70H.  the  mode  WR- 1 80  limiied  the 
blurring  I  usually  get  from  the  US. 
Blurring  occurs  with  multipaih  recep- 
tion, I  used  an  editing  faciliiv  lo  eel  rid 
of  the  worst  noise  lines. 

There  are  now^  resolutions  of  640  x 
496  available,  suitable  for  VHF  and 
UHF. 

Later  scan  converters  were  micro* 
processor^conirolled,  and  allow  other 
modes,  if  you  could  gel  the  ROM  for 
them«  They  work  with  a  camera,  and 
some  generate  text.  Photo  E  is  an  ex- 
ample  senl  by  Trevor  ZLIBKG  from 
his  LM-9fK>0  scan  convener. 

Scan  converters  required  a  lot  of 
money,  and  time,  and  considerable  ex- 
pertise. Wiih  home  computers  becom- 
ing fasten  and  equipped  with  video 
cards  and  sound  cards,  the  whole  job 
can  now  be  done  more  easily- 
Most  programs  inevitably  are  for 
IBM  clones.  Some  need  a  .simple  inter- 
face plugged  into  the  serial  port,  de- 
scribed in  the  program.  The  serial  port 
should  employ  a  standard  Universal 
Adapter  for  Reception  and  Transmis- 
sion chip  (UART),  The  serial  pon  is 
used  as  an  A-D,  D-A  converter  (ana- 
log/digital). The  interface  has  an  op 
amp  boosting  the  audio  voltage  lo  RS- 
232  levels  for  reception,  and  a  low- 
pass  filter  for  smoothing  the  audio  out 
of  the  serial  port.  Such  programs  gen- 
erally work  under  DOS.  EZSSTV  is 
the  preferred  free  program  oi  that  type 
down  here,  because  it  supports  Roboi- 
36  from  MIR.  Pasokon  is  the  paid-for 
version,  to  be  preferred  if  you  don't 
want  to  be  lioiited  to  Robot -36,  Scotiie- 
l.and  Manin-1. 

All  the  Windows  programs  I  have  seen 
and  heard  of  use  the  sound  card  for  A-D 
and  D-A  conversion.  They  should  be 
Sound  Blaster  compalible.  Laptops  may 
offend  on  thai  one,  JVComm  and 
ChroinaPix  I  see  mentioned  most  often, 
but  there  are  lots  of  others . 


Photo  G,  ..-  and  after  retransimssion, 

A  gotxl  place  to  slari  k>oking  for  in- 
fomiauon  and  programs  is  on  the 
Internet,  ai  [hup://www.ultranct.com/ 
--sslv]. 

There  ai  e  small  hurdles:  Picture  recep- 
tion has  to  be  synchronized  with  U-ans- 
mission,  to  get  the  verticals  straight  and 
the  colors  in  ihe  right  place.  All  fonnats 
have  sync  pulses  at  the  beginning  of 
each  line.  Xoise  pulses  then  can  cause 
synchronization  lo  be  lost.  For  that  rea- 
son, all  programs  I  know  of  look  for  an 
identifier  for  ihe  mode,  dien  use  the 
conipulcr  clock  for  mainlaining  picture 
synchronization.  Tliey  only  look  lor  the 
llrst  sync  pulse  when  starling  picture 
reception  manually, 

EZSSTV  asks  you  to  receive  several 
pictures  so  that  it  can  adjust  itself  lo 
the  compuler  clock,  hut  most  programs 
ask  you  to  adjust  manually,  by 
straightening  the  verticals  of  a  picture 
received. 

Sound  card  users  I  have  listened  to 
had  a  problem  llnding  a  maiching  au- 
dirj  level  from  their  transceiver  I  use  a 
Yaesu  FT-847  and  a  Kenwood  TS- 
5 70S   into   the  Hamcomm   inierface. 


Photo   H,   And  there  s  ah\a\s   iime  for 
WEFAX... 


Phoio /. ...  andSSTV  ''art. " 

Both  have  soclcets  al  the  back  provid- 
ing audio  levels  suitable  for  data, 
which  work  for  SSTV  as  well.  With 
older  equipment  you  may  have  to  dive 
inio  the  set  to  find  a  suitable  level 

But  why  use  SSTV  in  the  first  place, 
when  you  can  stick  your  pictures  as  at- 
tachments into  your  E-mail? 'For  me, 
E-mail  cannot  match  the  immediacy  of 
SSTV,  Even  a  noisy  reception  from 
MIR  (because  I  use  an  omnidirectional 
antenna  and  a  hybrid  computer,  and  a 
program  that  does  not  support  Robot-36) 
tells  me  'Tliis  is  what  MIR  is  seeing 
now!" 

On  an  oflf-center-fed  dipole  for  an 
HF  antenna^  I  still  catch  European 
stuff  regularly.  Mario  I0JMH  retrans- 
mitted one  of  my  pictures  (Photo  F) 
from  Rome  in  Italy,  and  I  could  still 
recognize  it  (Photo  G). 

If  you  own  a  digital  camera,  then 
SSTV  is  a  great  outlet  for  your  creativ- 
ity, I  have  forwarded  my  photos  of  a 
23cm  ATV  project,  the  same  day  I  had 
taken  them,  on  VHP  using  SSTV 

My  program  also  supports  Weather 
Fax.  This  morning,  I  received  from  To* 
kyo  this  satellite  image  (Photo  H), 
transmitted  on  13.595  MHz,  Image 
broadcasts  are  at  7, 10  and  1 9. 10  UTC, 

Some  international  SSTV  frequencies 
are  14.230,  21.340,  and  28.680  MHz. 
On  2Qm,  the  four  hours  around  twilight 
are  most  promising  in  spring  and  au- 
tuntn.  If  you  haven't  already,  you  ought 
to  try  SSTV  — -  you  never  know  what 
you  might  find  (Photo  I)! 


We  pay  SCASHS 

(well,  check) 

forarticlcsf 
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The  Pouch 

Proieciive  carrying  case  for  your  HT 
Tough,  washable  neoprene  and  nylon, 
Neoprene  is  lough  stuff  that  absorbs 
shock  like  no  leather  case  ever  could! 

Choose  from  neon  red,  lime,  or  royal. 
State  make  and  model  of  your  HT, 


All  pouches  $18,50. 
With  shoulder  strap  add  $5.00. 
Shipping  &  handling  $3.50. 
Send  check  or  m.o.  to; 


Omega  Sales 

RO.  Box  376 

Jaffrey,  NH  03452 
800-467-7237 


HamCair"  CO-ROM 
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Number  24  on  your  Feedback  card 


All  About  Op  Amps 


And  then  some. 


Parker  R.  Cope  W2GOM/7 

8040  E.  Tranquil  Blvd. 

Prescott  Valley  AZ  8631 4 


The  Philbrick  amplifier  was  the 
first  commercially  available 
general  purpose  op  amp.  It 
found  application  in  the  analog  com- 
puters of  the  time  and  started  a  revolu- 
tion. But  the  days  of  the  analog 
computer  are  lading,  and  the  need  for 
the  Philbrick  aniplifier  is  long  gone.  In 
place  of  the  Philbrick  are  a  myriad  of 
monolithic  IC  op  amps  in  which  tran- 
sistors have  taken  the  place  of  the 


Fig.  I.  (n)An  amplifier's  gain  is  controlled 
with  feedback,  (b)  A  generic  IC  op  amp  is 
a  gain  block. 
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12AX7  dual  triode.  There  are  many 
flavors  of  op  amps,  but  all  have  fea- 
tures in  common:  They  are  intended  to 
operate  witli  negative  feedback.  Tlie  feed- 
back network  detenttines  the  operation 
to  be  performed. 

An  operational  amplifier,  or  op  amp, 
gets  its  name  from  its  ability  to  per- 
form a  mathematical  operation.  The 
operation  may  be  as  simple  as  provid- 
ing gain  or  as  complex  as  filtering  a 
Signal.  All  of  these  amazing  things  de- 
rive from  the  feedback  applied  around 
the  amp  shown  in  Fig,  1(a). 

The  negative  feedback  system  shown 
is  composed  of  an  amphiier  wiili  gain  A 
whose  effective  input  is  the  signal 
summed  with  a  portion  AB  of  the  output 
that  is  fed  back.  The  gain  of  the  amphfier 
with  feedback  can  be  expressed  as: 

A^.=  A/(1  -  A6) 

where 

A^  is  the  gain  with  feedback 
A  is  the  gain  without  feedback 
6  is  that  portion  of  the  output  fed 
back  to  the  input. 

When  A  is  very  large  and  negative, 
1/(1  -  AB)  -  1/-A6,  and  A,  =  -A/-AB  = 


1/B.  A^.  is  essentially  independent  of  A. 
Since  B  is  made  up  of  passive  compo- 
nents, A^  is  essentially  constant. 

Obtaining  a  large  gain  tisually  requires 
several  stages  of  amplification,  and  ap- 
plying feedback  around  a  multi-stage 
amplifier  is  not  a  simple  process.  At 
some  frequency,  the  gain  of  any  ampli- 
fier begins  to  fall  accompanied  by  an 
increase  in  lagging  phase  shift. 

The  phase  shift  will  be  -90  degrees 
at  some  high  frequency  for  each  stage 
in  the  amplifier  When  the  amplifier  is 
made  up  of  more  dian  a  single  stage, 
the  phase  shift  wilt  be  -ISO  degrees  at 
some  frequency,  and  the  negative  feed- 
back changes  to  positive.  Positive 
feedback  leads  to  the  possibility  of 
oscillation- 

To  avoid  positive  feedback  around  a 
multi-stage  amplifier  requires  control 
of  the  phase  shift  through  the  ampli- 
fier. Lead/lag  networks  within  the  am- 
plifier make  the  phase  shift  less  than 
180  degrees  at  unity  gain.  The  phase 
shift  above  unity  gain  is  not  important, 
because  a  circuit  can  only  oscillate 
when  the  gain  is  greater  than  one  and 
the  phase  shift  is  180  degrees.  Most 
modern  op  amps  are  internally  com- 
pensated to  be  stable  to  unity  gain.  Un- 
compensated amplifiers  such  as  the 


|lA709  list  the  components  that  will 
stabilize  the  amplifier  for  a  particular 
gain. 

Intemally  compensated  op  amps  such 
as  the  LM741  need  no  external  com- 
pensation. A  compensated  amplifier  has 
a  built-in  capacitor  that  causes  the  re- 
sponse to  roll  off  at  20  dB  per  decade 
down  to  unity  gain.  The  phase  shift  at 
unity  gain  is  usually  90  degrees,  but  may 
be  increased  to  say  120  degrees  at  some 
lower  frequency.  The  op  amp  is  uncon- 
ditionally stable  with  any  feedback. 

Intemally,  the  op-amp  IC  is  a  DC- 
coupled  amplifier  with  differential  in- 
puts. The  inverting  "-*'  input  produces 
an  output  that  is  180  degrees  out  of 
phase  with  the  input,  while  the  non-in- 
verting "+"  input  produces  an  output 
that  is  in  phase  with  the  input.  The 
non-inverting  input,  sometimes  called 
the  reference  input,  produces  an  output 
that  is  equal  to  the  non-inverting  input 
times  the  gain  of  the  amplifier 

The  design  of  an  operational  amph- 
fier  gain  block  can  be  simplified  with  a 
few  valid  assumptions: 

(1)  The  gain  of  the  op  amp  is  very 
large,  essentially  infinite. 

(2)  The  signal  input  current  into  the 
amplifier  is  zero,  the  input  resistance  is 
infinite, 

(3)  The  phase  shift  through  the  am- 
pUfier  is  180  degrees  for  the  inverting 
input  or  0  degrees  for  the  non-inverting 
input 

(4)  The  output  resistance  is  essen- 
tially zero.  The  first  assumption  en- 
sures that  the  voltage  between  the 
inverting  and  non-inverting  inputs  is 
essentially  zero.  The  second  assump- 
tion ensures  that  all  of  the  current  in  R^ 
must  flow  into  the  resistance  R^. 

A  simple  gain  block  as  shown  in 
Fig.  1(b)  results  when  the  signal  is  ap- 
plied to  R^  and  the  non-inverting  input 
is  at  ground.  The  near  infinite  gain  and 
negative  feedback  forces  the  inverting 
input  to  be  the  same  potential  as  the 
non-inverting  input.  That  is  at  ''virtual 
ground/*  Under  these  conditions,  the 
input  current  is  E.yR^  and  the  load  on 
the  driving  source  is  Rj  Since  the  cur- 
rent L  in  Rj  can  only  iplow  in  R^,  the 
voltage  across  R^  is  I^R^  and  the  output 
voltage  mustbe  -I^R^  The  inverting  gain 
is: 


A,=  E  ,/E.  =IR/I.  R^  =  R/R^. 

t  out       in  ID     f    m     1  f       I 

When  R^  is  made  up  of  two  or  more 
resistors,  and  with  the  inverting  input 
of  the  op  amp  forced  to  be  virtually 
zero,  none  of  the  current  in  R,  flows  in 
R^^,  The  current  flowing  into  R^  is  I^  + 
I^^,  and  the  output  voltage  is  E^  =  R^  [E  / 
R.  +  E,/R.,  ].  When  R,  =  R,J  the  out- 

is  b       lb-"  la  lb' 

put  is  the  sum  of  the  input  voltages, 
and  the  op  amp  performs  a  summing 
function. 

The  op  amp  can  also  act  as  a  non-in- 
verting amplifier  or  buffer  as  shown  in 
Fig*  2,  The  amplifier  has  negative 
feedback  provided  by  R^  and  R^,  but 
the  input  is  applied  to  the  non-invert- 
ing input.  Again,  the  near  infinite 
open-loop  gain  forces  the  inverting 
and  non-inverting  inputs  to  be  virtu- 
ally equal.  Therefore,  the  voltage 
across  R,  is  E  .  Since  the  current  in  R, 

1  in  1 

can  only  come  from  R^,  the  output 
voltage  must  be  the  sum  of  the  voltage 
across  R,  and  R^  or: 

E  =E  R, +E  R,  =  E   (R,  +  R,) 

o  ID     1  lit     r  in  ^     L  r 

and  the  gain  A^,  is: 

The  op  amp  performs  as  a  buffer 
when  the  input  is  applied  to  the  non- 
inverting  input  and  the  output  is  con- 
nected to  the  inverting  input.  With  R^ 
zero,  the  gain  is: 


A  =  l  +RyR  =l+0/R  =1 

1  I     \  f 


The  output  is  equal  to  and  in  phase 
with  the  input.  The  buffer  offers  a  high 
input  resistance  (essentially  infinite) 
and  low  output  resistance  (essentially 
zero). 

When  the  feedback  is  provided  by  a 
frequency  sensitive  network,  the  gain 


Fig  2.  An  op  amp  can  produce  in-phase 
gain. 
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Fig*  X  Aft  op  amp  can  pmduce  the  difference 
of  Wo  voltages^ 


will  be  frequency  sensitive.  For  ex- 
ample, if  the  feedback  is  provided  by  a 
capacitor  C^  in  parallel  with  R^  the 
feedback  impedance  will  be  R,  at  DC 
and  zero  above  frequencies  where  X^ 
is  essentially  /eru.  The  low  frequency 
iitun  will  he  R7R.,  and  will  roll  off  to 
zero  at  6  dB  per  octave  above  the  cor- 
ner frequency  of  l/27rR^Q  hertz,  where 
R^  is  in  ohms  and  C  is  in  farads. 

Fig.  3  shows  a  difference  amplifier 
in  which  the  output  is  E^  =  E^-  E^.  The 
amplifier  is  baisically  a  combined  in- 
verting amplifier  and  non-inverting 
amplifier.  That  part  uf  the  output  due 
to  the  E^  is  EJR^/R^),  while  the  part 
due  to  e!,  is  E.{1  +  R,/R,),  Since  the 
gain  afforded  E^  is  larger  than  the  gain 
afforded  E,,  the  input  from  E,  must  be 
reduced  by  R,  and  R^  lo  equalize  the 
gains.  When  R^R,  =  R^/R^  the  output 
is: 

E^  .=  E.  [RJ(R,+ RJl  t(l  +  R./RJ] - 
Ej{R/Rj)^(E,:E,)R/R^ 

and  vyfbin  R,  =  R.,  and  R^  =  R,,  the 

output  is  E^^  -  E^-  Ep 

An  integrator  results  when  the  feed- 
back is  provided  by  a  capacitor  C^ 
When  the  non-invcrling  input  is  at 
ground,  a  constant  inverting  input  volt- 
age produces  a  constant  curreni  in  R 
uf  E  /R,.  The  constant  current  in  R, 

in        I  I 

flows  into  C^  and  the  t)Utput  changes  at 
a  constant  rate  of  -E  /R,C,  volts  per 
second,  u  here  R  is  in  ohms  and  C  is  in 
farads. 

The  maximum  rate  of  change  of  the 
output  is  given  as  the  slew  rate.  A  slew 
of  0.5  V/|isec  is  lypical  for  garden  vari- 
ety op  amp.s  such  as  the  LM74L  Slew 
rate  implies  a  bandwidth  limitation. 
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The  bandwidth  x  rise  time  of  an  ampli- 
fier is  035,  A  rise  time  of  0.5  ixs  implies 
an  apparent  bandwidtli  of  700  kHz, 

The  non-signal  characteristics  to  be 
considered  in  designing  a  particular 
^'operation"  are  offset  cuirent  and  volt- 
age, and  bias  currents.  These  charac- 
teristics don't  affect  ihc  'operation"  to 
be  performed,  but  they  do  affect  the 
DC  output  of  the  amplifier 

The  input  bias  current  is  the  base 
current  in  the  input  transistors  and  is 
peculiar  to  that  particidar  device.  The 
bias  current  is  the  average  of  the  two 
input  currents.  Bias  current  flowing  in 
the  input  resistors  generates  a  voltage 
at  the  input  of  the  op  amp  that  is  inde- 
pendent of  the  signal  but  is  just  as  ef- 
fective in  producing  an  output  voltage. 
In  monolithic  op  amps,  bias  currents 
range  from  1  nA  to  1  ^A, 

Offset  current  is  the  difference  in  in* 
put  currents.  Monolithic  op  ainps  have 
offset  currents  ranging  from  1  nA  to 
several  hundred  nA.  The  offset  current 
flowing  in  the  input  msistors  produces  a 
voltage  that  may  cause  either  a  positive 
or  negative  output  voltage. 

The  voltage  required  across  the  op- 
amp  inputs  to  dri\  e  the  output  to  zero 
is  called  the  offset  voltase.  The  vohase 
ranges  from  1  m V  to  1 00  m V  for  mono- 
lithic op  amps.  Offsets  am  usually  can- 
celed externally;  op  amps  such  as  the 
l-t  A74 1  have  a  pair  of  terminals  that  can 
be  used  to  null  the  offset.  A  10  k  pot  with 
the  arm  grotmded  is  connected  between 
the  null  terminals  to  adjust  the  offsets  to 
zero. 

The  effect  of  offsets  depends  on 
gain.  For  example,  an  uncorrected  off- 
set of  15  mV  would  produce  an  output 
of  1 .5  V  when  the  gain  is  100.  With  AC 
coupling  to  small  signals,  the  offset 
can  usually  be  ignored.  Bul  when  the 
output  is  large,  offset  may  cause  one 
polarity  to  limit  before  the  other.  In 
general,  it  is  a  good  idea  to  keep  the  in- 
put resistances  equaK  or  unbalanced 
enoufih  to  null  the  effects  of  offset. 

Operational  ampli tiers  were  origi- 
nally intended  for  use  in  analog  comput- 
ers. Now  they  are  used  as  gain  bk>cks, 
summing  and  difference  amplifiers,  and 
in  active  (liters  that  are  only  remotely 
seen  as  analog  computer  fimciions.  Op 
amps  ai^e  iiuch  a  simple  functional  block, 
it's  sometimes  faster  to  use  an  op  amp 


as  a  gain  block  than  tt)  design  an  am- 
plifier stage  v\  ith  discrete  con^pflnents. 
Op-amp  prices  are  quite  moderate,  and 
in  tenns  of  circuit  board  real  estate, 
they  are  hard  to  beat. 

An  op  amp  is  very  tolerant  of  supply 
voltages,  even  though  the  supply  volt- 
ages determine  the  limiting  output 
swings  that  can  be  achieved.  Usually 
any  voltage  between  ±5  V  and  ±22  V  is 
acceptable.  In  addition,  power  supply 
ripple  IS  not  a  significant  factor.  Most 
op  amps  reject  ripple  by  90  dB  or  so. 

The  comparator  is  a  close  cousin  to 
the  op  amp,  as  indicated  by  iheir  iden- 
tical circuil  symbols.  However,  the  com- 
parator is  not  intended  to  operate  with 
negative  feedback,  and  has  no  coiilrol  of 
phase.  Also,  the  output  of  a  comparator 
is  an  open  collector  and  requires  a  re- 
sistor from  the  output  to  a  positive 
voltage  that  need  not  be  the  same  as 
the  ICs  power  supply.  Since  the  out- 
put has  no  internal  pull-up.  and  there  is 
no  phase  conirol,  the  slew  rate  can  be 
quite  high. 

In  a  comparator  the  output  switches 
from  the  positive  rail  to  widiin  a  few 
tenths  of  a  voll  above  ground  when  the 
input  to  the  inverting  input  is  slightly 
more  posiuve  than  the  non- in  verting 
reference  input.  When  the  inverting  in- 
put is  more  negative  than  the  reference 
voltage,  the  output  is  al  the  positive 
rail. 

Positive  feedback  is  often  applied 
around  a  comparator  ttj  produce  hys- 
teresis that  removes  noise  chatter  at  the 
threshold  of  switching.  For  the  values 

ConLiniied  on  pcig(^  29 
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Fig,  4.  Hystert'sis  in  a  comparator  retliices 
the  ambi^iiiix  of  the  ihresboM. 
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The  Missing  Link: 
A  PSK  Interface 

Stop  Just  reading  about  it  —  /;///  this  new  mode  into  action! 


Mike  Agsten  WA8TXT 

401  W,  Bogart  Road 

Sandusky  OH  44870 

'linagstea  @  yaJiooxom] 


Anew  mode  is  rapidly  gaining 
popularity  on  the  ham  hands. 
It's  called  PSK,  Those  ot  >  uu 
who  read  a  lot  of  technical  materia!  al- 
ready know  iliat  stands  for  Phase  Shift 
Keying,  a  signaling  technique  thai  has 
actually  been  around  for  quite  a  wliilc 
on  this  planet  (as  well  as  off,  since 
it's  been  used  in  deep  space  telemetry 
applications !). 


The  PSK  advantage  lies  in  its  band- 
width,  which  is  extremely  narrow,  al- 
lowing you  to  "slani  the  door"  on 
accompanying  noise  to  improve  over- 
all readability,  A  rough  analogy  would 
be  to  compare  the  output  of  an  incan- 
descent light  bulb  (like  SSB  or  AM)  to 
that  of  a  LASER  fPSK!).  If  your  goal 
is  to  penetrate  long  distance  with  low 
power,  you  choose  the  LASER! 
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Fig  h  PSKI  svhematic  dkigranh 


PSK  is  a  digital  mode,  something 
RTTY.  in  which  you  type  on  a 
keyboard  and  read  on  a  screen  (or  the 
printed  paper  output  of  ytiur  Model 
15!).  In  the  past,  it  required  complex, 
expensive  equipment  designed  specifi- 
cally tor  this  application.  Today,  you 
may  ulieady  have  two  of  the  llircc 
jirain  ingredients  in  yom-  ham  shack:  a 
fairly  modem  HF  SSB  transceiver  and 
a  PC  equipped  with  a  sound  card.  The 
third  ingredient  (and  this  is  the  reason 
for  all  ilie  excitement  on  the  ham  bands) 
is  the  innovative  software  called  PSK3L 
written  by  Peter  Martinez  G3PLX.  It 
not  only  uses  the  sound  card  to  pro%  ide 
modulation  and  demodulation,  but  also 
provides  digital  signal  proccN^ing  of 
the  received  signal  (and  other  clever 
features),  the  means  by  which  advan- 
tage is  gained  in  this  narrow  hand- 
width  mode  (think  of  it  as  'software 
selectivity  with  intuition'*).  No  need  to 
go  buy  a  super-duper  narrow  11  Iter  for 
your  rig! 

But  you  wiU  need  an  interHice  to 
conned  your  PC  to  your  HF  trans- 
ceiver, because  the  two  are  noi  quite 
compatible  in  a  number  of  ways.  It  is 
customary  in  digital  modes  like  this  to 
use  low- level  receive  audio  from  your 
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fig.  2.  PSKf  ptirts  over  la  \\ 

transceiver  (laken  froni  a  poin^  be- 
tween the  fa,^t  dciccior  and  volume 
conirol).  When  this  is  done,  you  Ye 
finee  to  adjust  transceiver  vuhime  to 
any  comlbriahlc  listening  levet  with- 
out disturbing  the  screen  display.  For- 

lunatclv,     low- level     R\     Audio     is 

If 

available  at  the  tear  panel  accessory 
jack   of  many    modem   transceivers. 

This  interface  (the  PSKJ)  iticludes  an 
adjusiahle  audio  amplifier,  UL  to 
boost  il  to  u  level  suitable  tor  sound 
cai'd  input 

On  transmit,  sound  card  output  can 
easily  overdrive  the  seasitivc  mike  or 
Tx  Audio  input  of  your  transceiver. 
The  PSKI  includes  a  100:1  pad  tR12 
and  Rl  I )  to  attenuate  this  teveL  Trans- 
niit-rcceive  swilchino  with  PSK31   is 


L 


Fig.  J.  PSKI  board layauL 
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I  under  keyboard/software  conirok  cm- 
ploying  the  RTS  or  DTR  pin  of  a  user- 
selected  COM  port  for  output.  But  this 
control  signal  ts  RS-232  level,  and 
must  be  converted  to  a  "closure  to 
ground"  for  compatibility  with  the 
PTT  input  of  most  transceivers.  This  is 
taken  care  of  by  Ql  and  associated 
components  D I  and  R 1 3.  If  your  trans- 
ceiver has  a  relay  coil  in  its  PTT  cir- 
cuit. D4  clips  the  resulting  spike  as  its 
magnetic  field  collapses. 

As  you  can  gather,  this  mode  [if aces 
ihe  transceiver  under  computer  conUT)l 
(they  call  it  'Hy  by  wire"  in  aviation). 
And  in  this  case,  control  is  exercised 
by  the  RTS  (or  DTR)  pin  on  Ihe  COM 
port,  and  the  related  software.  This  is 
no  problem  w^ien  you're  running  soft- 
ware designed  for  this  application.  It 
works  fine.  Btit  when  you  are  not  run- 
ning software  that  "knows"  what  to  do 
with  RTS  or  DTR,  the  results  may  be 
unpredictable  and  your  transceiver  may 
be  inadvertently  keyed  while,  jusi  lor 
example,  you  re  playing  Solitaire  or 
offsurfins  the  Net!  That's  had.  So  Tve 
included  an  LED  Transmit  Indicator 
circuit  (Q2/D3)  to  alert  you  (it  should 
only  light  up  when  yi)U  initiate  Trans- 
mit from  the  keyboard),  as  well  as 
On-Off  switch  SI.  which  should  be 
switched  on  onlv  when  nmninii  suit- 
able  software  for  this  mode.  In  other 
words,  switch  it  on  after  the  software 
iS  running,  and  switch  it  off  before 
closing  it  and/or  shutting  down  the  PC. 
This  will  prevent  any  computer 
glitches  or  software  ignorance  from 
kevina  your  transceiver. 

A  note  for  real-old-rig  us^s:  QI  can 
switch  PTT  circuiLs  up  to  a  few  hundred  i 


Phaio  A.  The  PSKI  is  qtdie  compact 

milliamps  (more  than  enough  for  mod- 
em transceivers),  but  if  >  ours  requires 
more  than  that,  or  is  highly  inductive 
in  nature  (huge  relays!),  he  prepared  to 
disconnect  the  PTT  line  from  your 
tran>cci\Lr  if  it  stavs  in  Transmit  even 
when  the  computer  indicates  Receive 
and  the  PSKI  LED  has  extinguished 
(you^ve  probably  blown  Ql  ?), 

If  youVe  adept  at  home-brewing  and 
have  a  welLsnicked  junk  box.  thi^  in- 
terface could  probably  be  construclcd 
on  perllioard  in  an  evening  or  two.  I 
enjoy  doing  PC  board  layouts,  so Tve 
included  tlie  artwork  designed  for  my 
interface  along  with  a  parts  overlay  to 
show  where  the  pails  go.  Parts  values 
can  be  found  on  the  schematic  diagram. 

Hookup  details  for  the  transceiver 
and  PC  are  prt>vided  on  the  schematic 
diagram  and  parts  overlay  f to  the  ex- 
tent that  is  possible,  considering  there 
arc  so  many  different  transceiver  mod- 
els!). In  general,  standard  shielded  ste- 
reo  cables  may  be  used  for  the  sound 
card  connections.  Cut  the  plug  off  one 
end  and  connect  directly  to  the  inter- 
face. For  Line  In  tin  the  sourul  card, 
use  both  channels  tied  tosiether.  but  for 
Line  Out  use  just  the  wire  going  to  the 
*tip**  of  the  plug  on  the  far  end.  Con- 
nect cable  shields  to  interface  ground 
as  indicated.  The  COM  port  connec- 
tion may  be  made  with  "twisted  pair," 
"zip  cord/"  or  shielded  cable  if  you 
have  significant  RF  in  the  shack. 

Going  from  the  interface  to  ihe 
transceiver,  shielded  audio  cable  is  es- 
pecial 1\  important  for  the  Tx  Audio- 
to-Mike  connection,  even  if  vou  are 
actually  going  to  an  accessory  jack  on 
the  rear  panel  instead.  Shielded  cable 
is  probably  a  good  choice  for  the  Rx 
Audio  as  well  The  PTT  and  +13.8 
VDC  connections  need  not  be  shielded 


unless  you  have  luis  of  RF  in  the 
shack.  Ground  returns  for  PTT  and 
+  13.8  VDC  are  made  via  the  cable 
shields  of  Tx  and  Rx  Audio,  so  there's 
no  need  to  run  redundant  wires.  If  your 
transceiver  doesn't  supply  +13.8  VDC 
at  an  accessory  socket,  you'll  have  to 
look  for  a  place  to  **tap  in"  internally, 
or  use  an  external  supply  (which  will 
then  require  a  ground  return).  A  9  V 
battery  might  do  the  job! 

There  you  have  it.  The  PSKI  ties 
those  minor  loose  ends  together  and 
you're  up  and  running.  Hope  to  **see*' 
you  soon  on  PSK! 

Notes 

1.  PSKI  kits  are  available.  For  de- 
tails, write  Lectrokit,  RO.  Box  1856, 
Sandusky,  OH  44871;  or  visit  the 
Lectrokit  Web  site  at  [www. 
sanduskyohio.com/lectrokit], 

2.  To  read  more  about  PSK3 1 ,  refer  to 
the  May  1 999  issue  of  QST,  page  41 . 


How  to  Turn  a  Deaf  Ear 

continued  Jrom  page  14 

The  reflector  clement,  iii  practice, 
added  little  to  the  SWR  of  the  antenna. 
The  phasing  line  used  would  have  a 
much  higher  impedance  than  300  ohms, 
lowering  the  effect  of  the  extra  driven 
elements  on  the  SWR.  Note  that  if  you 
do  use  300-ohm  line,  it  must  be  of  the 
air-spaced  variety  with  dumbbell  insu- 
lators^ — otherwise,  it  would  upset  the 
length  of  the  transmission  line  because 
of  the  velocity  factor. 

The  original  antenna  used  three- 
eighths-inch-diameter  elements;  this 
was  taken  into  consideration  in  calcu- 
lating element  lengths.  The  lengths  and 
spacing  for  the  antenna  with  a  center 
frequency  of  147  MHz  are  as  follows: 
reflector,  40,5'*;  driven  elements, 
38,7";  spacing  between  driven  elements, 
20.1";  spacing  between  reflector  and 
driven  element,  16.1";  quarter- wave- 
length hamess,  20 J";  three-quarter- 
wavelength  harness,  60.3''. 

Simple  scaling  should  be  suitable  for 
any  center  frequency  in  the  two  meter 
band  when  using  three-eighths-inch- 
diametcr  elements.  The  TV  insulators 
used  for  the  prototype  had  a  spacing  of 


one  inch  between  the  inner  ends  of  the 
driven  elements,  the  securing  screws 
being  one-half  inch  out  from  the  inner 
tips  of  the  elements.  Remember  that 
the  driven  element  lengths  need  to  be 
cut  in  half.  The  reflector  length  is  the 
calculated  length  shown  from  tip  to 
tip.  This  length  is  correct  only  if  insu- 
lated from  and  elevated  above  the 
boom.  The  TV  insulators  used  held  the 
elements  approximately  one-half  inch 
above  the  boom. 

This  antenna  was  not  designed  for 
high  forward  gain  but  maximum  rear 
rejection,  so  do  not  expect  high  gains. 
However,  the  forward  gain  is  sufficient 
to  be  useful. 

For  those  who  have  not  realized  it  at 
this  stage,  I  wilt  point  out  that  this  an- 
tenna is  a  combination  of  two  cardioid 
simulation  antenna  elements  and  a  re- 
flector element.  Enjoy  building  this 
interesting  antenna,  which  needs  no 
involved  matching  system  (see  below). 
With  horizontal  polarization,  no  prob- 
lems should  arise  with  mounting  the 
antenna.  If  vertical  polarization  is  what 
you  have  in  mind,  then  use  a  nonme- 
tallic  support  between  the  elements. 
Otherwise,  mount  the  antenna,  or  a  pair 
of  them,  offset  from  the  main  support 
pole. 

Finally,  I  suggest  that  when  feeding 
the  antenna  you  make  use  of  a  1:1 
balun  or  an  RF  choke*  I  have  found 
that  winding  some  RG-58CU  coaxial 
cable  into  a  close-wound  coil  on  a 
length  of  one-inch  plastic  conduit  is 
satisfactory.  Seven  to  ten  turns  is  suffi- 
cient with  mounting  close  to  the 
feedpoint  of  the  antenna. 


All  About  Op  Amps 

continued  from  page  26 

(100  k  and  10  k)  shown  in  Fig,  4,  the 
hysteresis  is  about  0. 1  V.  The  output 
switches  high  when  the  input  is  below 
4.09  V  and  switches  low  when  the  in- 
put is  greater  than  5.05  V. 

If  switching  ambiguities  are  not  a 
concern,  the  non-inverting  input  is 
just  returned  to  the  desired  reference 
voltage,  +5  V  in  the  example,  and  no 
positive  feedback  is  needed.  Without 
hysteresis,  the  output  switches  from 


high  to  low  when  the  input  is  greater 
than  5  V,  and  fi'om  low  to  high  when 
the  input  is  less  than  5  V 

The  operational  amplifier  and  com- 
parators are  great  additions  to  the  de- 
vices available  to  the  designer/builder. 
They  are  easy  to  use  and  there  are  no 
tricks  in  their  application.  The 
Philbrick  amplifier  might  have  been 
the  first  op  amp,  but  it  certainly  wasfH 
the  last. 


Pay  TV  and  Satellite  Doscriiinbliii" 
Nf^v  „.  Year  2000  Kclitioii ...  Nt'>\ 


Pky  TV  aad  Satellite  D^crambling  2000  has  latent 
cable  and  satellite  fixes,  schematics^  buHet  blockers, 
cubesi,  etc.  Pay  TV  Series  VoL  1-10  (300  pages) 
$59.95.  Hacldng  Satellite  TV  Video  $29  95. 
Monthly  Wfewsletter  Subscription  with  web  access, 
$34.95.  Everything  listeci  abov«  $99.95  (choose  hard 
copy  or  CD-ROMJ.  Find  Anyone  Anywhere:  Using 
the  Internet.  Search  pubJic  and  private  databases  to 
get  information  on  anyone.  $59.95.  Catidog  $1.00. 


4798  S,  Flt>ritlu  Avt,.  PMB  #10H 

Lakeiand,FL  33813-2181 

941-646-2564,  COD's  aiT  OK.  Add  S6, 


CIRCLE  36  ON  READER  SERVICE  CARD 


NEW  for  ham  radio  operators! 


S'nc  shown:  15  -h"  x  1 1  7^" 


Put  the  weather 
on  your  wall 

The  Weather  Picture' '  is  an  eye-popping  new 
wall  unit  that  com  inn  on  sly  displays  dl  the  vi- 
tal weather  data  you've  preselected.  Big  red 
nunicriils  are  easy  to  read  from  across  the  roomj 
day  or  night. 

Available  in  2  sizes,  in  an  elegant  brushed 
aluminum  or  solid  teak  frame.  Teamed  with 
our  famous  ULTIMETER®  Weather  Station, 
The  Weather  Picture  System  provides  plenty  of 
data  to  satisfy  the  most  dedicated  weather  buff. 

For  complete  details,  write  or  call  us 
TOLL-FREE  al  1-800-USA-PEET. 

Wireless  display  now  available! 


Visit  our  Web  Site  to  see  and 
actually  try  our  Weather  Stations: 

www.peetbros.com 


FEET  BROS  COMPANY 

130S-9O87  Doris  Ave..  Ocean.  NJ  1)7712 


Ouf  23J-d  ycRT 


©19^9  Tcct  Bros. 
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Number  30  Ofi  your  fe&dback  card 


Radio  Fun  in  the  Sun 

Here 's  a  complete  solar-powered  QRP  station  for  your  operating  pleasum. 


Have  Evison  W7DE 
1 53  Park  Avenue 

Palo  Alto  CA  94306 
[w7de@aol.com] 


I've  become  a  f\iU-nedged  tree 
hugger,  energy  misen  and  rccyclen 
I  suspect  it  has  something  id  do 
with  ihe  aging  process  and  my  own  di- 
minishing physical  resources.  I  feel  ii 
happening  lo  me,  and  see  it  happening 
10  our  little  planet. 

Now  this  attitude  is  spilling  over 
into  my  amateur  radio  hobby,  I  want  to 
be  out  in  the  woods,  energy  indepen- 
dent, and  still  play  with  my  home- 
brew stations.  In  addition.  Im  no 
longer  interested  in  re-inventing  the 
whccK  or  plunking  down  hig  bucks  to 
buy  ready -made  radios.  So  I  began 
pawing  through  back  issues  of  73 
Amaieur  Radio  Today  to  recycle  some 
great  ideas  and  circuits  for  building 
myself  a  portable,  self-sufncicni  QRP 


Photo  A,   W7DE\  solar  QRP  siarion  is 
handsome  as  well  ax  ftmrtionaL 
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Station.  And  I  struck  gold:  the  Ten-Tec 
QRP  transceiver  kit  was  purchased  and 
assembled  based  upon  an  excellent  re- 
view in  73:  the  Desert  Storm  solar 
panel  was  selected  because  of  a  long- 
running  advertisement  in  73:  the  ex- 
panded-scale  voltmeter  was  a  clever 
idea  published  hy  a  fellow  hum  in  73; 
and  the  simple  charge  controller  was 
borrowed  from  a  previous  article  of 
mine,  also  a|qpearing  in  73. 

The  purpose  of  this  article  is  not  to 
encourage  a  cloning,  but  lo  share  the 
delight  of  building  a  portable,  solar- 
powered  QRP  station.  The  emphasis 
is  upon  building  and  incorporating 
simple  amaieur  radio  station  accesso- 
ries, based  upon  your  own  ingenuity 
and  resources.  The  station  depicted  in 
the  photos  reveals  that  Fm  from  the 
school  of  form  follows  function.  In  my 
o\\'n  case,  since  1  have  verv  few  wood- 
wtirking  and  metal  forming  tools,  I 
used  scrap  lumber  lo  build  the  case,  a 
number  of  small  pieces  of  two-sided 
rc  board  for  mounting  the  various  ac- 
cessories, and  a  lot  of  screws  to  hold 
everything  together  As  chaotic  as  the 
little  station  appears,  it  works  wonder- 
fully! It  is  a  complete  station  (includ- 
ing   station    monitoring    equipment), 


and  w  hen  I  gel  the  urge  to  play  radio  in 
the  woods,  everything  I  need  is  con- 
nected  to  a  couple  of  carrying  handles! 

My  station  was  evolutionary  in  its 
formation.  It  began  with  only  the 
transceiver  and  a  battery  fastened  to  a 
board  with  a  handle.  Then,  one  after 
another,  came  the  rest  of  the  bells  and 
whistles.  It  was  a  lot  of  fun!  I'd  dream 
up  the  need  for  an  addilitimat  station 
accessory,  budd  it  up  on  a  scrap  of  PC 
board,  then  screw  it  onto  the  wooden 
case.  Although  this  approach  may  re- 
flect pnorlv  on  foresiuhl,  in  its  final 
form,  the  accessories  are  s\'mhiotic — 
not  parasitic. 

The  following  notes  and  associated 
drawings  describe  the  subassemblies 


StA 
RF  input       -* 


SIB 
*-       Antenna 


/^         9^1 ^.^^V r-O        ▼iv  ,^'"S. 


* 


1N^ 


O'lOOuA 


.01i# 


51  £3  r^siMOrr.  W  osfb^n 


S 1  show  n  in  B vpsss  p«s ,  Cen  l  er  positi&n :  S W R . 
Lower  po^icc^n:  Set  L&v&[, 


Fig.  1.  QRP  SWR  meter  schematic. 


TqmMd 


12  tnaia/  unts  I  2Z 


Untnl 


L 


Fig.  2.  QRP4:1  balim  schetiuitk  and  pictorial. 


that  now  cling  to  the  wooden  case  of 
my  portable  QRP  station.  Some  of 
them  are  essential,  some  of  them  might 
come  in  handy,  and  only  one  is  origi- 
nal— but  all  of  them  are  useful  and  fun 
to  build.  No  detailed  physical  con- 
struction guidance  is  supplied  in  this 
aiticle.  It's  assumed  thai  doing  things 
your  own  way  is  the  radio  amateur 
wayl 

About  the  transceiver;  Although  I 
used  the  Ten-Tec  1340  QRP  kit,  there 
are  other  terrific  kits  available  (includ- 
ing the  bulletproof  little  NorCal  40A, 
from  Wilderness  Radio). 

About  the  battery:  Gel-cell  batteries 
are  rugged — and  they  don't  leak  elec- 
trolyte! Don't  skimp  on  the  battery  by 
buying  a  siuplus  battery — buy  a  new 
one.  A  4.5  Ah  battery  will  be  sufficient 
for  a  QRP  rig.  In  the  afternoon  sun,  the 
solar  panel  delivers  enough  power  to 
operate  my  rig  with  the  key  down  and 
still  charge  the  battery.  Three  hours  of 
nighttime  operation  will  still  leave  the 
battery  with  about  66%  of  full  charge. 

About  the  SWR  meter:  A  sensitive 
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Fig*  3.  Antenna  tuner  schematic. 
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Fig.  4.  Signal  generator  schematic. 

SWR  meter  is  an  excellent  accessory, 
and  it  is  used  together  with  the  antenna 
luner.  In  addition  to  monitoring  the 
SWR  during  tuncup,  the  set  level  con- 
trol of  the  SWR  meter  can  be  cali- 
brated to  indicate  where  the  sensitivity 
pot  is  set  for  normal  RF  output  from 
the  integrated  rig.  Therefore*  it  can 
double  as  a  relative  wattmeter  The 
schematic  appears  in  Fig.  1. 

About  the  tuner:  Caniping  sites  vary 
dramatically,  especially  when  it  comes 
to  finding  antenna  supports.  Therefore, 
comfHomises  are  necessary,  and  antenna 
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30  FT  MAST  KIT 

AB  t244/GRC 

MAST  Krr. 

twf^lve'  alif' 
mitiym  alloy 
on  tte^l  sec- 
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Fig.  6.  Charge  contwlkr  schematic, 

tuning  is  generalty  required  for  maxi- 
mum) performance.  A  capacilor-capaci- 
tor  tapped  inductor  luncr  works  great, 
and  it  can  be  construcieJ  at  very  low 
cost, 

Abniii  the  4:1  balun:  The  balun  does 

not  take  up  vcr>'  much  space,  and  ii  uill 
allow  you  to  use  balanced  feedlines.  You 
will  be  able  to  use  tbidcd  dipolcs  and 
other  antennas  using  balanced  lines — 
then  \ou  won" I  need  to  worry  so  much 
about  poor  grounding  circumsiances. 
Details  are  shown  in  Fig,  2. 

And  if  minialurc  variahlc  capacitors 
(the  type  used  in  transistor  pixket  ra- 
dios) are  used,  the  unit  can  be  quite  com- 
pact There  s  nothing  particularly  critical 
about  a  tuner  such  as  this:  in  fact,  the 
uglier  they  arc,  the  better  they  seem  to 
work!  Refer  to  Fig,  3. 

About  a  signal  source  for  checking  the 
receiver  section:  This  is  anothci*  simple 
and  useful  addition-  it  will  alk>w  you  to 
accomplish  simple  performance  test^  kw 
sensitivity  and  frequency  calibration. 
A  simple  one-tranyislor  circuit  is  de- 
picted in  Fig.  4.  No  direct  connection 
needs  to  be  made  to  the  iranscciven 
The  little  oscillator  will  put  out  enough 
RF  to  be  readily  detected,  I  chose  to 
run  the  oscillator  from  a  9  volt  battery. 
The  battery  will  last  for  years.  The 
cr\'sial  specified  in  the  drawing  is  for 
40  meter  operation,  The  oscillator  will 
accept  cr>  Slab  to  20  MHz. 


About ttie  keyer:  If  you* re  comfort- 
able with  a  straight  key,  you  simply 
don't  need  a  keyer.  In  fact,  you  don't 
even  need  a  key!  One  resourcefiif  ham 
suggests  recycling  a  computer  key- 
board switch  for  forminsz  the  dits  and 
dahs.  If  you  decide  to  use  a  paddle, 
there  are  several  excellent  amateur 
keyer  kits  available.  I  selected  the 
Wilderness  Radio  keyer  because  ol'  its 
very  small  size,  low  battel^  demands,  in* 
te grated  memory  and  frequency  couniLi. 
This  unit  is  designed  to  be  built  into  the 
transceiver  itself.  However,  I  chose  to 
build  it  as  a  stand-alone  unit  to  allow 
me  to  substitute  other  transceivers. 
The  stand-alone  modifications  to  the 
Wilderness  Radio  keyer  are  depicted  in 
Fig.  5, 

About  the  charge  coturoller:  If  you 
elect  to  cliarge  the  battery  exclusively 
from  the  solar  panel,  you  simply  do 
not  need  the  charge  controller.  In  my 
case,  I  included  the  controller  for  win- 
tertime operation  in  the  Northwest,  1 
use  a  salvaged  12  volt  plug-in  wall 
unit  as  the  charsine  source.  Althouizh 
the  little  plug- in  wall  unit  claims  to  de- 
liver 12  volts  at  300  mA,  its  unloaded 
terminal  voltage  is  actually  19  volts.  It 
is.  of  course,  simply  an  unregulated  sup- 
ply, and  its  internal  resistance  drops  its 
terminal  voltage  to  approximately  12 
volts  when  supplying  3(X)  mA.  This  is 
ideal  for  use  witii  the  simple  charge 
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Fig.  8.  Solar  panel  resieK 


controller  shown  in  Fig,  6.  The  charge 
controller  functions  by  supplying  a 
regulated  13.6  volts  (the  forward  drop 
of  the  two  diodes  reduces  the  15  volls 
from  the  7815  to  13.6  volts).  The  bat- 
ter)' charging  rale  decreases  as  the  bat* 
ter>^  tcnninal  voltage  increases  during 
charging.  When  the  battery  terminal 
voltage  (surface  chitrgej  equals  13.6 
volts,  the  charging  process  stops  because 
there  is  no  longer  a  potential  dilTcrence 
between  the  charsins  source  and  the  sur- 
face  charge  of  the  battery.  Simple, 
straight  For  wai'd,  and  it  works  perfectly. 

About  the  dummy  load;  A  sinipte 
dimimy  load  fashioned  IVom  carbon-clay 
2  watt  resistors  is  a  very  useful  addition- 
Of  course,  other  combinations  of  resis- 
tance values  may  also  be  used  to  achieve 
50  il  and  a  power  dissipation  rating  of 
5  watts  or  greater.  Refer  to  Fig.  7. 
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Fig^  ft  Solar  panel  interface  schematic. 

About  the  solar  panel  tester:  This  is 
merely  a  12  voll,  6  watt  incandescent 
lamp.  You  simply  connect  the  solar 
panel  ID  Ihe  lamp  and  adjust  the  angle 
and  position  of  the  panel  for  maximum 
Mgfatness  of  the  lamp.  Once  this  ad- 
justment is  made,  transfer  the  solar 
cell  connector  to  the  battery.  This  is  a 
super-handy  accessory — actually  a  ne- 
cessity! Refer  to  Fig-  8. 

About  the  solar  panel  interface: 
Well,  you  have  to  have  someplace  to 
plug  the  solar  panel  into,  and  a  place  to 
install  the  series  diode.  It  is  also  useful 
to  include  an  ammeter  to  monitor  the 
charging  current.  Using  banana  jacks 
and  plugs  is  recommended  for  con- 
necting the  solar  panel  to  the  station. 
TVo-circuit,  l/4*inch  phone  plugs  and 
jacks  are  not  recominended,  because 
the  tip  electrode  of  ihe  plug  shorts  out 
momentarily  while  inserting  it  into  the 
jack.  Refer  to  Fig.  9. 

About  the  solar  panel:  The  Desert 
Storm  solar  panels  are  available  from 
Antennas  West.  These  are  very  com- 
pact and  rugged  units.  They  are  not 
cheap,  but  v^^ell  worth  the  money. 

There  are  two  very  important  re- 
quirements for  using  the  Desert  Siorm 
unit:  First,  a  series  diode  between  the 
positive  lead  of  the  solar  panel  and  the 


Photo  C  Rear  view* 


battery  tUUBi  be  used  (a  Radio  Shack 
diode,  #276- 1141,  will  do  the  job);  and 
second,  the  panel  must  be  adjusted  pe- 
riodically to  track  the  Sun  and  maxi- 
mize power  output.  Using  the  6  watt 
incandescent  lamp  really  speeds  up  the 
positioning  process.  Notice  the  small, 
collapsible  aluminum  stand;  it  allows 
you  to  securely  position  the  solar 
panel.  The  stand  was  purchased  at  an 
art  supply  store.  The  Desert  Storm  so- 
lar panel  was  my  first  serious  experi- 
ence using  solar  energy  for  amateor 
radio.  It's  a  very  exciting  experience  to 
work  another  amateiu"  station  hundreds 
(and  even  thousands)  of  miles  away,  and 
know  that  you're  using  the  ultimate 
power  source — the  Sun! 

About  the  paddle:  The  Padcfflilteis  a 
terrific  little  paddle,  and  I  built  one 
into  my  station.  There  are  several 
paddle  kits  on  the  market,  and  they 
look  very  promising. 

About  the  expanded  voltmeter:  This 
excellent  item  was  discussed  in  the 
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Phoio  D.  All  packed  up  and  leady  for  a 
little  Radio  Fun  in  the  Sun! 


"QRP"  column  by  Mike  Bryce 
WB8VGE,  on  page  70  of  the  June 
1991  issue  of  73.  The  expanded  voh- 
meter  will  allow  you  to  assess  the 

CGniinued  on  page  38 
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73  Review 


Bend  and  Brake! 


Customize  your  home-brew  projects  with  tailor-made  enclosures — and  lots  morel 


! 


Dave  Evisofi  W7DE 
153  Parle  Avenue 
Palo  Alto  CA  94306 


I  realize  this  review  appears  to  be- 
long in  Popular  Mechanics — noi  in 
an  amateur  radio  masa/ine.  However, 
the  compact  shear,  brake  and  roller 
unit  described  and  evaluated  is  a  won- 
derful tool  Ibr  radio  amateurs  wlio 
build  their  own  equipment. 

I  recently  purchased  one  of  the  Cen- 
tral Machinery  units  to  support  my 
home-brew^  addiction,  and  Fve  found  it 
suj>erbly  uselul,  especially  for  working 
with  printed  circuit  board. 

Printed  circuit  board  is  one  of  the 
most  versatile  materials  available  for 
use  in  amateur  cunsiruciion.  Beyond 
lis  cuslomarv'  use  for  printed  circuitry,  it 
can  be  used  for  instrument  panels,  bread- 
boarding,  name  plates,  even  complete 
in^itmmcnt  enclosures.  It  is  easily 
drilled,  lapped,  soldered,  and  polished. 
And  printed  circuit  hoard  "trimmings" 


Photo  A.  The  dfjiral  Machinery  12-Invh 
Shean  Press  Brake  and  Slip  Roll  unif, 
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(left  over  when  manufacturers  cut  up 
large  sheets)  find  their  way  into  sur- 
plus stores  and  are  sold  for  a  few  cents 
per  square  inch. 

The  most  dilTicult  fabrication  pro- 
cess with  PC  board  is  cutting  it  into 
geometrically  aceurate  pieces.  Wbile 
small  pieces  of  PC  board  can  be  cut 
with  a  hacksaw  and  filed  to  lurm  ac- 
ceptable shapes,  larger  pieces  are  diffi- 
cult to  fonn — unless  you  have  a  sheet 
metal  shear. 

The  Ccniral  Machinery  unit  can  be 
used  to  produce  metal  chassis  boxes, 
brackets,  sheet  metal  cylinders,  cones, 
etc.  While  1  have  yet  to  master  the 
skills  to  produce  all  of  these  items,  I 
have  produced  lenific  project-specinc 
sheet  metal  cncli>sures  and  brackets,  as 
well  as  geometrically  precise  PC  board 
parts.  Im  convinced  thai  the  extra  ca* 
pability  will  come  in  handy  in  tlie  fu- 
ture (however.  I  suspect  I  will  require 
some  one  "On- one  instruction  from  a 
sheet  metal  craftsman).  The  shear  ca- 
pability alone  is  unrih  ihe  price  of  the 
tool  and  the  ability  lo  utilize  commer- 
cial PC  board  trimmings  for  my  labo- 
ratory projects  has  already  paid  for  the 
tool 

The  Central  Machinery  shear  is  a 
rugged  item  and  deceptively  heavy  lor 
its  si/e.  Ttic  tool's  footprint  is  14- 1/2 
inches  wide,  11-1/3  inches  deep.  Il  is 
I  16  inches  high,  weighs  125  pounds. 


and  requires  a  substantial  work  stand 
to  support  it  securely.  This  is  a  tool  de- 
signed for  a  me  la  I  working  shop,  vvhere 
^lggednes^  and  accuracy  are  the  primary 
criteria,  and  minor  cosmetic  details  such 
as  dressing  rough  edges  of  castings  are 
simply  ignored  However,  all  working 
surtaces  are  well  machined. 

Specifications 

Shear  specifications:  20  gauge  milled 
steel  to  the  lull  width  of  the  bed  (sec 
comments  below). 

Wire  forming  groo¥eslieSi 

3BT\  l/8^  5/32".  3/!6\  1BT\  1/4" 

Die  set  sizes: 

1/4",  3/8\  1/2".  ! ",  (2  ea.)  2",  3",  4" 

There  were  some  minor  Haws  in  my 
shear- brake: 

Conwiiwd  on  page  38 


Photo  B.  Set  up  and  ready  to  while  away 

a  dark  winter  dax  in  a  home-brew  won- 
derland. 
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Instruction  Instructions 

Discover  hidden  savings  in  the  last  place  you  'd  ever  look — the  instruction  manual. 

by  Leon  Fletcher  N6HYK 


Recently  1  bought  an  antenna 
system  ct)nbisUng  of  the  usual 
four  units — low  er,  antenna,  ro- 
tor, and  rotor  controL  All  the  gear  is 
nalionallv  ad\  ertiscd,  widelv  used,  and 
highly  regarded  by  hams  throughout 
the  couniry. 

But  every  unit  came  with  printed  in- 
structions that  had  serious  errors, 
omissions,  confusions,  even  coiuradic- 
tions.  Indeed,  al  least  one  error  was  an 
absolute  farce. 

How  serious  is  the  prohtem  of  ham 
gear  supplied  with  instructions  that  are 
inaccoraie,  inadequate,  inferior,  in- 
complete, or  just  phiin  bungled?  Ap- 
parently no  one  knows.  Al  least  a 
diligent  seanrh  of  ham  magazines,  hand- 
books, guides,  inslrucdons,  and  other 
such  publications  found  no  helpful 
reports,  tips,  or  solutions. 

Casual  on-lhc-air  comments  by 
hams  in  Washington,  Ohio,  Florida, 
Nebraska,  California,  and  other  slates, 
however,  confirm  tliat  poor  inslruc* 
dons  are  indeed  a  widespread  concern. 

Ham  talk  also  seems  to  document 
that  most  of  us  select  our  gear  wiUiout 
giving  much  thought — perhaps  no 
thought  at  all — ^to  the  effectiveness  of 
the  primed  instructions  that  come  with 
our  purchases.  Yel  it  is  obvious  that 

Condensed  from  73  Amateur  Radio, 
March  1986. 


good  instructions  can  make  assem- 
bling and  ojicrating  a  unit  easy,  fast, 
efficient,  and  safe — a  pleasure  to  own, 

Od  the  other  hand,  poor  instructions 
can  cause  delays,  waste  effons,  spark 
frustrations,  increase  costs,  produce 
errors,  ruin  equipment,  and  create  dan- 
gers. In  extreme  cases,  injuries  can 
result. 

From  jiiy  unpleasant  struggfe$  with 
poorly  written  instructions  have  come 
10  key  questions  thai  can  help  all  hams 
select  their  gear  more  intelligently. 
Along  with  these  questions  arc  spe- 
cific examples  of  poor  inslrucrions  that 
accompanied  ham  gear  sold  in  the  past 
year.  By  now,  however,  at  least  some 
of  the  problems^t  is  hoped — may 
have  been  corrected.  Therefore^  the 
names  of  the  offending  companies  are 
not  mentioned, 

I,  Can  ycm  read  the  inxtnic&^ns  be- 
fore you  buy  the  gear? 

The  manager  of  the  Cupertino,  Cali- 
fornia, store  told  me.  "Tiikc  all  the 
time  you  need-''  On  the  other  hand, 
when  I  phoned  cross-country  to  ask  a 
manufacturer  of  antenna  towers  for  a 
cop}  of  the  instructions  for  putting  up 
one  of  its  towers  that  I  w^as  considering 
for  purchase,  the  chief  engineer  told 
me,  ''We  don't  lend  or  sell  copies  of 
our  instructions.  You'll  get  them  when 
the  tower's  delivered/  By  then  you 
are  of  course  pretty  much  trapped  into 


using  the  instructions,  had  as  they  may 
be;  it's  clearly  noi  practical  lo  return  a 
tower  thai  can  cost  several  hundred 
dollars  for  shipping  alone. 

2.  Do  the  instructions  make  sense? 
Some  ham  gear  comes  with  instruc* 

tions  that  are  clearly  impractical,  unre- 
alistic, even  downright  foolish.  An 
overstatement?  Consider  this  example. 

This  farce  was  included  in  the  15- 
page  IfLsfnivtions  for  Installation  and 
Operation  for  a  nationally  advertised 
antenna  tt>wer.  The  purchaser  was  in- 
structed to  lay  a  concrete  foundation 
on  w  hich  lo  raise  the  tower— a  founda- 
tion 24  inches  square  and  ten  inches 
deep.  That  would  be  a  block  weighing 
some  500  pounds. 

A  few  pages  later,  those  same  in- 
structions told  the  purchaser  that  after 
the  480-pound  tower  was  in  place  on 
top  of  that  500-pound  foundation:  If 
tower  is  out  of  plumb,  shift  the  con- 
crete foundation  block  to  bring  it  into 
vertical  alignment,  and  then  backfdl 
firmly  arouiui  the  foundation. 

Can  you  imagine  tlie  struggle  to  try 
to  prop  up  one  comer  of  that  25-foot- 
high.  980-pound  mass,  or  lowering  an- 
other  comer,  to  gel  the  entire  installation 
slicking  straight  up  in  the  air? 

3.  .4  re  the  instmctiotisfree  of  contra* 
dictions? 

Instructions  that  came  with  one 
"world  famous"  beam  anternia  warned. 
"Correct  assembly  and  dimensional 
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aJjustmeiUN  arc  very  importani  ttk^di^ 
cessful  operation  "'  Later  in  those  same 
instructions,  ihc  length  of  one  pan  of 
an  element  was  slated  to  be  51  inclies: 
in  a  table  that  followed,  the  tengih  for 
that  same  part  wds  given  as  50  inches. 

Worse  still,  when  I  phoned  the 
manufacturer  to  ask  which  dimension 
was  corrcci.  I  was  told,  "Ohhh,  yes  ... 
we  know  about  tliat  eixon  But  we 
haven't  got  around  to  correcting  our 
instructions  as  yet." 

Contradicting  insuaictions  also  came 
with  that  infamous  tower  we've  been 
using  as  a  fine  source  of  pour  instruc- 
tions. On  one  page  the  purchaser  was 
told  10  place  the  *ba5^  hinge  plate 
[which  attaches  the  tower  to  the  con- 
crete foundation]  hinge  side  away  from 
the  wall  as  shown  on  Detail  FB/'  That 
*'delail/'  a  drawing  on  the  next  page 
of  the  instructions,  showed  the  hinge 
reversed,  its  side  toward  the  w^alL 

Later,  those  same  instructions  intro- 
duced two  contradictions  with  one 
sentence.  It  said  ihui  the  "pulley  and 
safely  rest  have  been  inverted  so  that 
its  [sic]  arm  will  not  project  outward" 
during  shipping,  and  therefore  "must 


1-  Can  you  read  the  instructions  before 


you  buy  the  gear? 


2.  Do  the  Instructions  mak^  sense? 


3.  Are  the  instructions  free  of 


contradictions? 


4.  Are  ftie  instructions  free  of 


unn^iiessary  jargon? 


5.  Are  Ihe  instructions  specific? 


6,  Are  the  instructions  clear? 


7.  Are  the  instructions  in  a  logical 

sequence? 


8.  Are  ihe  instructions  free  of  any 

•guiprise  instructions'  that  may  come  after 
you've  ordered  the  gear? 


9.  Do  the  instructions  include  a  phone 

number  you  can  cail  for  help — ideally,  an 
800  {toll-free)  number? 


. 10.  Are  you  confident  the  instructions 

tell  you  everything  you  need  to  know? 


Table  1,  Juifging  instrtictioiufor  bam  gear 
check-off  list.    When  evahtamg  the  m- 

sirucnons  that  accompany  ham  gear  you 
are  thinking  aboia  buying,  check  off  each 
Item  above  to  help  yoif  decide  if  the  m- 
striictioiis  are  effective. 
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be  reversed  as  eUplained  below."  The 
insiniciions  ''below"  never  mentioned 
reversing  the  pulley;  however,  that 
made  sense  because  the  pulley  arrived 

not  reversed  as  slLitcd,  but  welded 
firmly  in  position.  And  the  safety  rest, 
which  the  instniclions  said  to  ''rein- 
sialf  arrived  not  installed  in  reverse, 
as  claimed,  but  came  uninstallcd,  in 
pans,  unassembled. 

4,  Are  the  instntcftotisjree  of  unnec- 
essary jargat}? 

The  problem  in  tryhig  to  establish 
guides  for  this  criterion  is  that  lan- 
guage that  is  jargon  to  one  person  may 
be  perfectly  understandable  to  some- 
one else,  furthermore*  the  more  you 
read  and  uwjat^on,  the  quicker  it  may 
bcLome  understandable  and  therefore 
acceptable. 

The  first  time  I  read  the  Owners 
Manual  lor  my  new  rotor  control  [ 
was  confused  bv  such  jarson  as  **Rec 
Last,"  "SCAX  then  7,"  Xounter  Clock- 
wise end  travel"  "access  memopi  loca- 
tion  #ir  and  many  other  expressions. 
But  at  this  niomcnl,  after  rereading  the 
manual  many  times  during  the  several 
months  l^e  been  using  the  control, 
Tm  having  difficulty  finding  examples 
of  jargon  in  the  manual;  I've  finally 
learned  the  language. 

So  try  to  avoid  instiuctions  tliai  are 
jargon-packed,  but  also  remember  that 
those  stran£C-soundina  sentences  will 
probably  become  clear  to  you  as  you 
re-read  the  instniclions  and  work  with 
the  equipment. 

5.  Are  the  instructions  specific? 
The  instructions  for  the  winch  that 

came  with  my  antenna  lower  included 
this  great  line:  //  brake  disc  tnecha- 
nism  operates  iniermittemly  or  errmi- 
cally,  brake  disc  inspeaion  should  be 
accamplishecL 

Ignoring  that  twisted  syntax.  I 
searched  without  success  for  instruc- 
tions on  how  that  inspection  should  be 
^^accomplished''  Should  I  dismantle  the 
winch'?  Should  1  look  for  it>ose  parts, 
dangling  cable,  or  whatever?  WelL  I 
thoughljorget  the  ifispection—^hovv  do 
/fix  the  winch  when  it  operates  "ituer- 
tiiitienTty  or  erraticaliv  '*? 

No  instructions  on  that,  either. 

Other  nonspecific  instructions  you 
should  watch  out  for  include  such  lines 


as:  "Adjust  as  may  be  needed,"*  "Place 
in  a  suitable  location/'  'Tighten  as  re- 
quired/' 

6.  Are  the  instii4ctions  clear? 
The  30-page  booklet  that  came  with 

a  nationally  advertised  rotor  control 
unit  included  instructions  not  only  for 
the  model  I  bought  but  also  for  two 
similar  but  more  sophisticated  models. 
If  the  instructions  lor  those  other 
models  had  been  in  separate  sections 
of  the  booklet,  there  would  be  no  con- 
fusion. But  this  instructional  booklet 
intermixes  directions  for  operating  all 
these  units.  Often  there  is  little  or  no 
indication  that  the  instructions  do  not 
apply  to  my  particular  equipmcnL 
When  I  first  read  those  instructions,  T 
would  suddenly  find  myself  trying  to 
learn  how  to  operulc  fealurcs  that  were 
not  on  my  model.  Confusing  indeed. 

7.  Are  the  itist ructions  in  a  logical 
sequence? 

1  haven  t  found  any  manufacturer's 
instructions  that  say  something  such 
as,  "Bui  be  I  ore  doing  that  last  step, 
you  must  ../'  Bui  some  instructions 
come  pretty  close  to  such  confusion. 

Page  11  of  instructions  for  assem- 
bling  a  beam  antenna  said  to  install 
screws,  lock  washers,  and  nuts  on 
some  straps.  The  instructions  didn't 
state  on  which  side  the  screws  should 
be  placed,  yet  in  lalcr  steps  the  place- 
ment  of  that  hardware  became  critical 

A  very  serious  injury  was  almost 
caused  by  what  was  left  out  of  another 
instruction.  It  said  to  "mount  the  balun 
clip  to  the  circular  bc^ss  "  li  did  not  in- 
clude a  warning  that  during  the  mount- 
ing, the  clip  might  become  loose  and 
lly  offal  a  high  speed.  It  did  Hy  off.  hit 
me  in  the  forehead,  break  the  skin,  and 
cause  bleeding:  if  it  had  hit  me  just  one 
inch  lower  I  would  probLibly  now  be 
blind  in  one  eve. 

On  the  other  hand,  if  you  want  to 
read  insiruclions  that  are  a  model  of 
logical  sequencing — indeed,  a  model 
of  the  ideal  instructions  by  almost  e\- 
ery  criterion — ^look  at  a  Heathkit 
manual.  Each  of  the  more  than  25 
Heath  manuals  Tve  used  starts  with  an 
'introduction/'  a  brief  overview  of  the 
purpose,  use,  and  features  of  the  unii. 
Next  ai'e  tips  for  "Unpacking/'  to  make 
sure  you  do  not  mix  purls  intended  for 


one  board,  for  example,  with  those  to 
be  used  on  sonie  oihcr  board  Heath 
manuals  also  present  "Assembly  Notes/* 
hints  on  tools,  ideniifying  parts,  solijer- 
ing,  and  such. 

Then  come  detailed  step-by-step  as* 
sembly  instructions  presented  in  a  very 
logical,  clear-cut  sequence.  There's  a 
check-off  system  to  help  ensure  that  you 
install  each  part  correctly.  There  are  nu- 
merous drawings,  enlarged  drawings  of 
small  units  or  more  difficult  steps,  and 
photos.  Many  parts  arc  identified  four 
ways:  by  Heath  part  number,  circuit 
component  number,  electronic  values, 
and  by  a  description  of  markings. 

Final  sections  of  Heathkit  manuals 
pfesent  operating  guides,  procedures, 
*'In  Case  of  Difficulty,"  specifications, 
circuit  description,  schematic,  and  oflier 
details.   Unlike  some   other  instruc- 

■ 

tions,  you'll  rarely  need  to  search  back 
and  forth  through  Heathkit  manuals 
for  an  out-of-sequence  step, 

8.  Are  the  irwructions  free  of  any 
'*surprise  instructions  "  that  may  come 
after youWe  ordered  the  gear?" 

"Surprise  instructions"  are  such 
unrevealed  details  as  additional  equip- 
roent  that  may  be  needed,  restrictions 
on  use,  limitations  on  locations,  unex- 
pected safety  recommendations,  un- 
mentioned  delivery  problems,  and  such. 

Abt)ut  a  week  after  Fd  ordered  that 
infamous  tower — but  before  the  tower 
was  delivered— I  received  in  the  mail 
three  additional  instructions  from  the 
manufacttu^er — details  I'd  not  been 
told  about  before  ordering  the  tower. 

One  instruction  was  printed  in  bril* 
liant  red  on  bright  yellow  paper. 
Across  the  top  of  the  page,  in  letters  a 
half-inch  high,  was  the  word  '* Warn- 
ing!" Then  came  these  statements 
(among  others); 

•  Be  sure  to  check  your  shipment 
carefully  before  acceptance. 

•  All  shipments  are  made  at  the  risk 
of  the  ptirchaser  and  (name  of  the 
tower)  will  not  be  responsible  for 
shortage,  loss,  or  damage  occurring  in 
transit 

As  fate  would  have  it,  the  antenna 
was  delivered  during  a  heavy  rain- 
storm. But  even  without  the  rain,  you 
can  imagine  the  problem  of  trying  to 
get  a  big  and  busy  truck  driver  to  wait 


as  you  unpack,  count,  and  inspect  some 
two  dozen  parts  ranging  from  20- fool 
tower  sections  to  1-1/4  inch  cotter  pins, 

A  second  page  of  surprise  instruc- 
tions came  only  after  the  tower  was  or- 
dered. It  was  titled  Duty  of  consignees 
to  accept  freight  even  though  damaged'* 
It  presented  four  long  paragraphs  of 
quasi -legal  statements  claiming  that  if 
what  I'd  ordered  was  delivered  in  a 
damaged  condition,  I  had  to  accept  it 
no  matter  whatf  The  final  point  in 
those  instrucdons:  If  the  gear  arrives 
damaged.  "It  is  decidedly  to  [your]  ad- 
vantage to  either  repair  [it]  and  fiJe 
claim  for  cost/'  or  "to  sell  the  mer- 
chandise 'as  is*"  and  then  'Tile  claim 
for  the  loss  suffered." 

Sure  enough,  the  gear  arrived  dam- 
aged. I  phoned  the  manufacturer  and 
firmly  pointed  out  that  while  such  a 
provision  might  be  enforceable  in  the 
state  from  which  the  tower  was  sent,  it 
probably  could  not  be  enforced  under 
the  laws  of  the  slate  in  which  it  was  de- 
livered. The  manufacturer  backed  down 
immediaiely  and  sent  replacement  parts. 

Another  example  of  surprise  instruc- 
tions came  with  a  beam  antenna.  It  was 
not  until  page  16  of  the  instructions^ 
just  as  the  antenna  was  about  ready  to 
be  raised^ — that  I  was  told  Fd  need  a  3- 
or  4-foot  mast  ("not  supplied")  to  use 
in  finding  the  "balance  point"  of  the 
antenna. 

While  many  hams  have  hefty  stocks 
of  such  supplies  stored  at  their  QTH,  T 
don't  The  result  can  be  an  unexpected 
dash  to  the  hardware  store,  inconve- 
niently and  unfairly  delaying  friends 
who  have  gathered  to  help  raise  the  an- 
tenna, A  minor  point?  Perhaps,  Bui  why 
shouldn't  all  instructions  pn^scnt — right 
at  the  start — a  list  of  everything  you'll 
need  to  complete  the  project? 

9,  Do  the  instructions  include  a 
phone  numl^er — ideally  an  800  (toll- 
free)  number— you  can  call  for  help? 

If  the  instructions  you're  evaluating 
don't  give  a  phunc  number,  there  are 
three  steps  to  getting  information  you 
need. 

First,  of  course,  phone  the  store  from 
which  you  bought  the  unit.  If  the  staff 
there  can't  give  you  the  information  you 

Continued  on  page  38 


DIRECTION  FINDERS 

IvECTOR-FlNDEB 

HAND-HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDIHG,  USES 

ANY  FM  RCVF. 

ARMS  FOLD  FOR 

STORAGE. 

TYPE  VF-142  144-220  MHZ   $139.95 
TYPE  VF-142Q  LEFT-RIGHT  LEDS  & 

AUDIO,  144-220  MHZ       $239,95 
TYPE  VF-142QM  SAME  AS  Q  MODEL 

EXCEPT  FREQ, 144-500  MHZ  $289,95 
TYPE  VF-121Q  115-130  MHZ 
PLUS  121/5  MHZ  ELT  FREQ  $3  75.95 

ADD  54,50  S/H 
CA  ADD  TAX 


CALL  ABOUT  HF  DF, 
ATTENUATORS 


RADIO    ENGINEERS 


Y/  7969    EMGINEER    RD,    1102 
V    SAN   DIEGO,    CA         S2111 

619*565-1319      FAX    619-571-5909 


aRCLE  58  QH  READEfl  SERVICE  CARD 


ONV  SAFETY  BELT 

P.O.  Box  404  •  Ramsey,  NJ  07446 

800-345-5634 

Phone  &  Fax  201-327-2462 


New  From  ONV 


FULL-BODY  HARNESS 


ONV  Safety  Belt  with  Seat  Harness 


+  f 7.00  UPS 


ONV  Tool 
Pouch  $15.95 


VISA  M/C  CHECK 


OSHA 

We  Ship  Worldwide 

Order  Desk  Ope rv 

7  Day^'Week 


WITHOUT  SEAT  HARNESS 


•  Adjustabte  to  42"  waisi 

•  Special  Safety  Lock 

•  5,000  LB.  TEST 

•  OSHA  Large  to  52'  add  51 000 

OfW  Tod  Poudi  Si 5-95 
+  S7.00  UPS  ^^^  ^j^  CHECK 


TOWER  CLIMBING  LANYARDS 


3  feet  with  large  gorilla  hook  to  /j 

clip  on  ONV  Safety  Belts.  For 

u$€  on  tqwers,  ladders,  etc.        -»S7.oo  ups 

NOW  FEEL  SAFECUMBtNG  TOWERS 
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Instruction  Instructions 

Coniinued  from  page  37 

need,  then  phone  the  corporate  head- 
quanci"s  of  ihc  manufacturer  of  ihe  gear 
Ask  for  **ciiSloiner  service'"  or  "the  ex- 
pert" on  the  gear  ihai  ha^  ihe  pmblcni 
instructions. 

If  you  iiiill  don  L  get  the  answers  you 
waS&d.  donH  hesitate  to  phone  the  presi- 
dent of  the  company.  U*s  been  my  ex- 
perience ihat  a  surprising  number  of 
lop  cxecuuves  are  readily  available 
and  will  liavc  ihc  informaiinn  you  need 
sent  t<>  you  quickly.  Indeed,  1  I'ind  ihai 
the  president's  personal  secretary  (but 
often  no  one  less)  also  will  get  you  an- 
swers pmniplly. 

The  doubter  asks,  "What  abotit  the 
extra  cost  for  the  phone  calls?''  Hvcn 
several  cross-country  calls  cost  but  a 
tiny  percent  of  the  expenditure  you  arc 
considering  investing  in  the  gear.  Be- 
sides, you  may  be  lucky.  When  you 
call  the  key  person  may  not  be  in.  so 
you  can  leave  a  message  asking  him  or 
her  lu  return  the  call  to  you;  then  the 
cost  15  on  the  company's  bilL  Presi- 
dents, in  paniculai*  I  notice,  generally 
return  calls  promptly. 

10.  Are  yoti  confident  the  instntC' 
ricms  lefi  you  event  hi  nu  you  need  ia 
know? 

This  question  is  obviously  difficult 
to  answer — perhaps  impossible — until 
you  are  actually  trying  to  follow  a  set 
of  in  si  ructions.  Still,  there  are  a  few 
precautions  you  can  take. 

First,  you  can  try  to  find  some  other 
ham  who  has  used  the  scan  and  ask 
him  or  her  how  complete  the  instruc- 
tions are.  You  might  have  used  another 
set  of  inslryciions,  for  some  other  gear, 
put  out  by  the  same  manufacturer 
Check  these;  the  chances  are  that  if  a 
company  has  prepared  clear-cut.  spe- 
cific, valuable  instructions  for  one  of 
its  units,  then  instructions  for  its  other 
gear  are  likely  to  be  effective,  too. 

Antvthcr  possibility:  Compare  the  in- 
?^nictions  with  those  prepared  by  an- 
other company* 

As  a  last  resort,  you  might  ask  a 
salesperson  i)r  a  manufacturer's  repre- 
sentative if  the  instructions  inchide  all 
the  information  you'll  need.  It's  not 
likely  they'll  lell  you  about  any 
shortcomings,  but  if  they  say.  "Yes, 
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the  instructions  iire  complete/'  and  you 
find  later  that  they  are  not,  you  may 
have  a  bit  more  clout  in  trying  to  gel 
the  additional  intbrmation  you  need. 

In  sum,  as  you  consider  the  purchase 
of  an\  piece  of  ham  gear,  you  should 
be  able  lo  answer  **ves"  to  all,  or  sub- 
stantiaJly  alK  of  the  above  questions  to 
help  ensure  that  the  instructions  for  the 
equipment  are  elTective.  If  you  must  an- 
swer "no'*  to  more  than  a  few  of  those  in- 
structions, you  might  well  shop  around 
lor  some  other  unit  that  may  have  belter 
instructions- 

Realistically,  many  of  us  don't  want 
to  reject  buying  a  tniit  jtist  because  the 
instmcdons  are  poor.  So  if  you  find  good 
gear  with  ptwr  instructions,  you  should 
certainly  contact  the  manufacturer  to 
iry  to  get  claritlcations. 

StilL  one  key  problem  rcmaias:  Many 
instructional  guides  seem  cleai-cui  and 
easy-to-follow  when  you^re  considering 
the  purchase,  but  later,  when  youVe  as- 
sembling, installing,  or  operating  the 
gear,  you  may  face  doubts,  quesuons. 
and  confusion. 

Unfortimaiely.  shortcomings  in  in- 
structions for  ham  gear  will  very  likely 
continue  until  hams  themselves  unite 
lo  tell  manufacturers  that  their  instruc- 
tional manuals  must  follow  specific 
criteria.  Until  then,  we'll  have  to  con- 
tinue to  depend  on  the  ancient  Latin 
proverb  Caveat  empwr — ^Let  the  buyer 
bewai^e. 


of  course,  OV  Sot  will  provide  the  op- 
crating  power  as  well  as  those  great 
spots  for  DX  propagation. 


Radio  Fun  in  the  Sun 

coniirnusd  from  page  33 

battery's  state  of  charge  as  a  fiinction 
of  terminal  voltage.  Another  expanded 
voltmeter  is  discussed  by  Mike  in  his 
December  1991  *^QRP"  column  on 
page  69.  The  December  1992  issue 
carries  a  complete  feature  article  about 
an  Expanded  Scale  Voltmeter. 

Of  course,  this  list  is  only  the  begin- 
ning: There  are  a  myriad  of  simple — 
yet  useful — station  accessories  just 
waiting  to  be  included. 

A  portable,  solar-powered  QRP  sta- 
tion, such  as  the  one  described  in  diis 
article,  can  provide  many  hours  of  en- 
joyment while  you  build  it.  not  to  men- 
tion  years  of  operating  fun  after  And. 


Bend  and  Brake 

conLinuedfrom  page  34 

•  The  Stock  guide  was  installed  on 
the  wrong  side  of  the  tool  (on  the  right 
side  instead  of  the  left  side). 

•  The  back  gauge  assembly  is  llimsy, 

and  mechanically  awkward,  I  simply  re- 
moved it,  and  found  it  better  to  rely  upon 
the  precision  of  a  scribed  line.  However, 
if  you  are  cutting  a  large  number  of 
itcjos  ti>  precisely  the  same  length,  the 
back  gauge  will  prove  helpful  (and  once 
set  it  will  provide  reasonable  accuracy). 

•  White  the  shcitr  is  advertised  lo  ac- 
commodate stock  up  to  12  inches 
wide,  this  is  only  true  for  the  very  thin- 
nest of  materials.  For  example,  the 
shear  would  only  accommodate  an  11- 
3/4-inch  piece  of  standard  paper  card 
stock.  For  1/16-inch  PC  board  the 
width  is  limited  to  10  inches. 

I  called  Harbor  Freight \s  technical 
support  group  about  these  problems, 
and  while  they  were  polite,  they  said 
there  was  nothing  they  could  do  about 
it,  and  I  could  reiurn  the  tool.  But  I  was 
so  p leased  with  the  overall  operation 
of  the  tool,  I  repositioned  the  guide  my- 
self: this  involved  laying  out  the  two  new 
holes  using  a  high-quality  combi nation 
square,  center  punching,  drilling  and 
tapping.  It  nt)w  works  perfectly. 

There  is  onodier  prudent  limitation  for 
this  shear:  Except  for  very  small  pieces 
of  PC  board  (two  inches  or  less  in 
v\  idih).  the  maximum  thickness  of  the 
PC  board  should  be  limited  to  l/16-irK:h, 

In  summar\.  the  shear- bnikc  i>  a 
verv  useful  tool  for  anv  serious  ama- 
leur  builder,  small  laboratory,  or  ama- 
teur radio  cooperative.  I  grin  every 
time  I  use  it.  because  I  remember  the 
cnide  hacksaw  cuts  and  the  tedious  fil- 
ing thai  I  no  longer  have  to  deal  with. 
The  Centra!  Machinery  12-lnch  Shear, 
Press  Brake,  and  Slip  Roll  is  available 
from  Harbor  Freight  Tools.  The  item 
number  is  35969-2AAB,  Their  number 
is  (KOO)  423-2567.  The  tool  {which  nor- 
mally sells  for  $200)  was  priced  in  the 
latest  catalog  1  saw  for  SI 80 — and  Har- 
bor Ft  eight  will  pay  the  shipping! 
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The  accessory  desdllbed  here  is 
designed  primarily  for  QRP 
home  stations,  but  ihe  mGihods 
used  are  applicable  u>  QRO  sialions  as 
welK  AH  stations  that  use  a  storage  bat- 
tery of  any  type  for  backup  power  in 
case  of  loss  of  AC  or  durins  brownouts 
will  find  this  design  very  handy.  And 
even  if  you  don't  use  a  battery  backup, 
you  11  find  it  very  useful  because  it 
does  so  much  so  simply. 

What  it  does 

Normal  operation  of  two  separate 
transceivers,  such  as  one  HF  and  one 
VHF/UHF  (or  any  combination),  will 
normally  use  the  AC-operaied  power 

supply  (PSU)  for  operation.  If  n  backup 
baUery  is  used,  it  will  be  on  float  charge 
at  all  times  the  AC  power  supply  is  in 
use,  and  loially  disconnecied  at  all 
other  times.  QRPers  like  to  keep  their 
small  gel  cell  batteries  topped  otT  for 
quick  use  in  Uie  field  or  in  emergen- 
cies. And  in  case  of  power  loss,  a  quick 
flick  of  one  switch  connects  the  stor- 
age battery  to  supply  12  volts  to  the 
station  to  keep  it  operating.  This  unit  is 
also  I'used  for  proicclion. 

A  surplus  meter  mounted  on  the  panel 
in  conjunction  wiili  a  2-pole  3-po5ition 


rotary  switch,  allows  rapid  checking  of 
DC  voltage  and  current.  The  third  po- 
sition o{  this  switch  performs  some  RF 
magic  and  aUows  easy  setting  of  llie 
antenna  tuner  f  ATU)  for  maximum  out- 
put power  simultaneous  with  the  abso- 
lute minimum  SWR  the  ATU  is  capable 
of  producing.  This  proves  your  RF 
powder  is  radiating,  eliminating  the  need 
for  an  SWR  meter  and  a  field  strensth 
meter  (FSMj  at  the  operating  position. 
More  about  this  function  later 

Provisions  are  incorporated  to  switch 
both  audio  out  and  key  line  input  from 
your  choice  of  two  rigs  to  jacks  on  the 
panel  for  speaker  and  key.  A  head* 
phone  jack  is  included  and  mutes  the 
speaker  when  the  phones  are  plugged  in. 

The  main  DC  line  is  heavily  by- 
passed, both  where  it  enters  from  the 
station  power  supply  and  at  the  mul- 
tiple E>C  (latpul  connectors  which  pro- 
vitle  power  to  both  transceivers  and  all 
accessories.  This  precludes  any  electri- 
cal hash  being  transmitted  between 
power  supply  and  rigs. 

As  designed,  operating  voltage  is 
indicated  on  a  suppressed-zero,  ex- 
panded-scale  meler  for  the  best  accu- 
racy Even  very  small  voltage  changes 
will  be  easily  noticed. 


What  it  has  in  it 

Not  much,  really — ^just  mainly  inex- 
pensive connectors,  three  switches, 
surplus  meter,  tlirec  diodes,  and  a  very 
fe^^  resistors  and  capacitors.  Refer  to 
Fig.  1,  ilie  schcmaUc  diagram,  for  the 
complete  picture. 

The  cost  to  build  this  unit  usins  all 
new  (surplus)  parts  will  easily  be  less 
than  S30,  not  including  the  enclosure. 
In  lact,  mu:it  hams  will  have  all  or 
most  of  the  parts  in  their  junk  boxes.  If 
a  suitable-quality  meter  is  missing 
from  the  junk  box,  do  not  despair.  You 
can  get  five  high-quality  surplus 
meters  for  only  SIO  from  Fair  Radio 
Sales  Co.,  RO-  Box  1105,  Lima  OH 
45802;  (419)  223-2196;  catalog  num- 
ber 47-84.  Shipping  is  extra.  Although 
the  choice  of  the  meters  you  get  is 
theirs,  not  }uurs,  at  least  one  meter, 
and  probably  two,  will  be  exactly  what 
you  need  to  build  this  unit.  Too,  you 
will  have  four  nice  meters  left  over  for 
other  projects. 

IfiiEing  your  meter  read  vults  and 
amps 

For  a  comprehensive  but  simple  and 
Quderstandable  description  of  how  to 
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Fig.  /.  Schemajic  diagram.  More:  The  following  components  should  be  placed  on  die 

from  panel:  JL  J3,  ML  R4,  SL  S2.  S3.  Remaining  connectors  should  he  mounted  on  the 
rear  decL 


disassi^Me  (to  remove  shui^.  rectin- 
ers,  and  miikipliers,  or  change  the  scale), 
Teassemble.  and  nieasare  mcicr  move- 
ments, please  refer  to  my  article,  '*Use 
Those  Surplus  Meters,"  73  Amateur 
Radio  Today,  January  1992.  page  42.  If 
you  don't  have  or  cant  locale  a  copy, 
you  can  order  photoci>pies  of  ariicles 
or  back  copies  of  the  magazine  direct 
from  73. 

However,  HI  five  you  some  quick 
and  simple  methods  for  making  your 
meter  into  a  suppressed-zei^o,  exp*mded* 
scale  voltmeter,  and  how  to  make  a  shunt 
so  that  it  will  indicate  over  the  desired 
current  ransic. 

You  must  know  the  resistance  of  the 
meter  movement,  the  full  scale  current, 
and  the  voltage  drop  across  the  meter 
movemcnL  at  full  scale,  but  ihcse  are 
easier  to  delemitnc  than  vou  may  imagine. 

First,  measure  the  resistance  with  a 
DMM  on  ivhms  scale.  It  might  be  any- 
thing between  2  and  20()0  ohms.  If  il  is 
much  higher  than  2000  ohms,  il  prob- 
ably contains  an  internal  voltage  mul* 
tip  Her  and  will  have  to  be  taken  apart 
to  have  the  multiplier  removed  and  re* 
placed  by  a  short  wire,  or  simpl)  shorted 
out  with  a  piece  of  wire.  On  you  may 
have  aiiotliei"  meter  tliai  will  work  just  as 
well. 
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Caution:  Do  not  ever  use  an  analog 
VOM  on  ohms  to  measure  meter  resis- 
tance! The  VOM  voltage  and  cunent 
are  so  high  that  it  can  wrap  the  needle 
around  the  pin  or  bum  out  the  move- 
ment of  vour  meter  Use  only  a  DMM! 

In  many  instances,  the  full  scale  cur- 
rent is  printed  on  the  meter  face.  Ig- 
nore whatever  scale  the  meter  has. 
Look  low  on  either  side  of  the  move- 
ment ihroush  the  from  alass  of  the 
meter  It  is  usually  on  the  right  side. 
Look  for  very  small  print  such  as: 
"ES.  50  jlA"  or  "RS.  1  mAr  If  it  isn  t 
present  you  can  do  il  the  hard  way. 
with  a  flashlichi  batter>,  potentiom- 
eter,  and  DMM  set  to  measure  current. 
When  the  needle  on  yoiir  meter  is  at 
full  scale,  write  this  value  down  and 
save  it!  Make  swe  you  also  wrote 
down  the  meter  resistance.  You  will 
need  this  figure  later,  too. 

Now,  using  Ohm's  Law.  meter  resis- 
tance and  lull  scale  current,  determine 
the  voltage  drop  across  the  meter 
Write  diis  figure  down  and  save  it. 
You'll  need  it  later  as  vvelL 

Suppressed-zero,  expanded-KCale 

A  zener  diode,  D3  in  Fig.  1.  is  used  to 

suppress  zero  so  that  the  meter  cannot 


indicate   until    the    7cner    voltage   is 

reached.  Because  your  operating  volt- 
a^eis  usuailv  12  to  13.8  VDC,  and  a 
fully  discharged  storage  battery  has  a 
terminal  voltage  of  10.5,  an  11 -volt 
zener  is  recommended. 

Assuming  an  11-volt  zener  is  used, 
and  16  volts  is  a  bit  higher  than  any 
>ou  will  use  in  the  station,  w^hai  vou 
will  have  is  a  5-volt  meter  that  mea- 
sures only  the  five- volt  span  between 
1 1  and  16  volts.  Using  Ohm's  Law  and 
the  full  scale  current  of  the  meter,  deter- 
mine the  value  of  the  meter  multiplier 
resistance. 

As  an  example,  assume  your  meter 
has  a  full-scale  current  of  500  ft  A 
(0.0005  A)  and  }'0u  want  to  measure 
the  above  mentioned  voltage  range 
between  11  and  16  volts: 

R  =  E/I  =  5/.0005  =  IIKOOO  ohms. 

You  would  probably  use  a  10k  irimpot 
in  series  with  2k  or  3k  fixed  resistor  for 
R3  in  Fig,  1.  Applying  16  volts  across 
the  meter,  D3  and  R3  in  series,  adjust 
the  trimpot  for  a  full-scale  indication 
on  the  meter.  Or  siiTipIy  measure  the 
voltage  of  youi'  station  power  supply  fed 
across  this  series  arrangement  and  adjust 
the  uimpot  so  the  meter  indicates  the 
same  as  your  station  power  supply  does. 

Making  the  shunt 

Xow  you  will  need  the  full-scale 
voltage  drop  you  measored  earlier.  But 
tlrst,  what  is  the  actual  maximum  cur- 
rent either  rig  is  expected  to  draw? 
Add  one  ampere  to  this  figure,  round  it 
off  at  the  nearest  hiuher  figure,  and 
write  this  number  down.  Assume  your 
final  figure  is  5  amperes. 

Now  pull  out  the  Handbook  and 
look  up  the  copper  wire  table.  I"  II  tell 
you  now  that  AWG  22  is  fine  for  a  5- 
or  6-ampere  shunt.  Look  over  across 
the  table  under  "Ohms  per  1 000  Feet." 
Divide  this  down  to  determine  the  re- 
sistance of  one  inch  of  AWG  22  wire. 
It  happens  to  be  0.0013  ohms,  and  four 
decimal  places  are  more  than  sufficient 
to  guarantee  reasonable  accuracy.  With 
these  two  figures,  and  the  meter  move- 
ment voltage  drop  at  full-scale,  you  will 
do  a  tiny  bit  more  ajlthiiictic.  Assume 
meter  vollaec  is  0.044V. 


Parts  List 

Oesignation 

Pari 

BP1 

Red  binding  post 

BP2 

Black  binding  post                  , 

CVC4 

.001  \lF  ceramic  disc 

C2.C5 

,1  |iF  ceramic  disc 

C3.C6 

1 0  pF  1 6  V  tantalum  (or 
1 00  ^F  aluminum 
electrolytic) 

C7.  C9          1 

.01  nF  ceramic  disc 

D1 

LEO,  green 

D2 

Germanium:  1N34A,  1N60p 
1 N270,  etc. 

D3 

Zener  diode,  1 1  V.  400  mW 
(see  text)                                 i 

F1 

Fuse  appropriate  for  current 
drawn 

J1^J7 

3.5  mm  mono  phone  jack  or 
your  choice 

J8-J13 

DC  connectors,  your  dhokm 

J14,  J15 

SO-239  or  your  chok;e  RF 
connectors 

Ml 

Meter,  50  jiA  to  1  mA  (see 
text)                                       ' 

PI 

Connector  to  storage 
battery  if  used,  your  choice 

Rl 

Shunt  (see  text} 

R2 

2.4  k  5%  1/4  W 

R3 

Trimpot  voltage  set  (see 
text) 

R4 

50  k  pot  RF  sensitivity. 

St 

DPDT  center  off  toggle, 
must  cany  fyll  DC  cufrent 

S2 

DPDT  toggle 

S3 

2-pole  3-pos.  rotary                1 

Tl 

150-2  or  T50-6.30TAWG 
24  secondary.  Primaiy  ^s 
straight  wire  through  center 
of  core,  J14  to  J15 

Table  L  Parts  list 

R(shunO  =  .044(V)/5(A)  =  .0088 
(ohms). 

Now,  to  determine  how  many  inches 
of  AWG  22  wire  you  will  need  for  your 
5-ampere  shunt,  use  the  following: 

L  (in.)  =  0.0088/0.0013  -  6  J69  in,, 
or  a  bit  over  6-3/4  inches. 


You  can  now  cut  the  wire  a  half-inch 
longer  at  each  end  for  connection, 
wind  it  over  a  ballpoint-pen  body,  slip 
it  off,  strip  and  tin  the  half-inch  ends, 
and  solder  it  to  a  2-terminal  strip.  Small 
stranded  hookup  wire  is  used  betw^n 
the  shunt  and  the  rotary  switch  contacts. 

RF  magic 

The  simple  circuit  composed  of  C7, 
D2,  Tl,  J14,  and  J 15  is  essentiaUy 
identical  to  that  I  described  in  my  ar- 
ticle, "Homc-Brew  RF  Ammeter  for 
the  Shack,"  73  Amateur  Radio  Today, 
July  1998,  page  29.  The  article  thor- 
oughly describes  how  it  functions  and 
why  it  can  tell  you  when  your  RF  out- 
put is  as  high  as  possible,  simulta- 
neous with  an  SWR  as  low  as  your 
ATU  can  get  it.  Because  it  also  shows 
you  the  relative  RF  power  going  into 
the  shack  ends  of  your  feeders,  you 
know  the  antenna  is  radiating  it — ^so 
you  no  longer  need  an  SWR  meter  or 
FSM  in  the  shack.  Just  adjust  the  ATU 
for  the  highest  peak  on  Ml  with  S3  in 
the  RF  position.  I  incorporated  this  cir- 
cuit into  this  design  to  make  it  even 
more  valuable  as  a  neccssaiy  part  of 
my  ham  station. 

A  final  word 

All  wiring  that  carries  the  full  load 
of  current  should  be  at  least  AWG  14 
for  up  to  5  amperes  or  less,  to  reduce 
voltage  drop  through  the  wiring.  If 
your  station  is  QRO  you  will  be  using 
larger  wire — at  least  AWG  12. 

I  operate  only  QRF  and  have  two 
main  rigs,  an  SG-2020  and  a  QRP-I-+ 
as  a  backup.  Both  these  rigs  are  con- 
trolled and  monitored  through  my 
Ham  Station  Control  and  Monitor,  and 
my  backup  battery  is  a  12- volt  12  Ah 
gel  cell. 

I  built  this  unit  in  a  Ten-Tec  TG-36 
that  I  bought  on  sale  a  couple  of  years 
ago.  It  measures  approximately  6"  W  x 
3"  H  X 4'  D  and  matches  all  the  rest  of 
my  home-brew  accessories  and  test 
equipment.  I  also  have  several  mono- 
band  CW  transceivers,  and  when  I 
want  to  use  one,  it  is  easy  and  quick  to 
plug  one  in  to  temporarily  replace  the 
QRP+H".  Of  course,  it  would  be  simple 
to  expand  this  unit  to  handle  as  many 
as  four  separate  transceivers.  Above 


that  number,  the  needed  toggle  switches 
probably  arc  not  even  manufactured. 

For  those  of  you  with  HF  rigs  inter- 
ested in  the  HF  satellites,  having  two 
rigs  ready  at  the  same  lime  with  one  on 
10  and  one  on  15  meters  would  allow 
you  to  have  a  pretty  inexpensive  satcUice 
station!  It's  a  thought. 
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VHF  and  Above  Operation 


C.  L.  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave. 
San  Diego  C A  921 19 
[cihough@pacbell.iiet] 


Restoring 

older  multimode  radios 

for  microwave  IF  systems 


m  presented 
the  oppcirtuiitiy  at  a  flea  market/ 
swap  meei  to  stand  in  from  of  a 
multimode  2  meter  radio  thai 
did  not  cost  several  kilohucks? 
Weil,  enler  ihe  realm  of  older, 
n>ore  classic  radios  thai  coniain 
an  unusyal  component — a  power 
transformer  Yes.  lhe\  do  exisL 
and  not  all  of  ihem  run  utT  +  12 
volts  diFccily. 

I  remember  hack  even  funJier 
into  the  Swan  and  Atlas  earlier 
days,  when  the  only  thing  tran- 
sistorized in  the  entire  radio  was 
the  VFO  circuit.  All  oiher  com- 
ponents v%ere  electron  lubes  and 
their  associated  circuitry,  along 
with  the  internal  AC  power 
transformer.  Many  of  these  old 
workhorsL  s  still  can  he  verv  use- 
All,  simple,  and  possibly  inex- 
pensive transmiiier/receiver 
setups  for  an  HF  or  VHF  station. 

There  are  probably  more  HF 
radios  around  ot  various  makes 
and  quality,  from  simple  CW- 
only  rigs  to  some  of  the  more 
advanced  luiiis  that  sport  SSB 
operation.  The  golden  rule  is 
that  as  long  as  the  chassis  is  not 
corroded  or  rusty,  restoration 
should  nui  be  a  difficult  project. 
The  pursuit  of  antique  radios 
capable  of  CW,  AM,  and  SSB 
is  fun.  and  the  operation  of  a 
classic-style  station  can  have  its 
rewards. 

1  have  ^ucid  hunting  grounds 
here  in  southern  California  for 
findina  manv  of  these  older  ra- 
dios,  partly  due  lo  the  fact  diat 
several  nwnufacturers  were  lo- 
cated about  40  miles  norlJi  of  my 
home  here  in  San  Dicuo.  Swan 
Electronics,  later  to  become 


Cubic  Electroitics,  along  with 
Atlas  Electronics  in  Occimstde 
CA,  and  Southcom  in  t-scon- 
dido,  and  a  few-  others  provided 
amateur  and  military  communi- 
cations equipment.  In  those  days 
(I970s>,  we  could  dig  into  the 
surplus  materia!  from  manufac- 
turing mid  uy  to  assemble  enough 
l>arls  to  assemble  a  complete  HF 
transceiver. 

Well,  today,  years  later,  the 
parts  are  not  available  like  they 
used  to  be.  but  the  radios  still 
surface  ai  flea  markets  and  sw  ap 
meets  to  tempt  our  desire  to  give 
I  he  111  another  breath  of  life* 
What,  then,  can  you  resurrect 
from  these  older  radios,  espe- 
cially the  early  solid  state  2 
meter  multimode  rigs  of  many 
years  ago? 

The  popularity  of  these  early 
multimode  radios  is  not  high, 
because  they  are  devoid  o\  tone 
control  to  access  repeaters  while 
using  FM  operation.  All  the 
other  basic  functions  such  as 
repealer  offset  and  simplex  op- 
eration may  be  standard,  but 
these  are  the  only  frills  found  in 
these  early  radios.  SSB.  CW, 
and  AM  operation  are  normal, 
in  addition  to  [-"M,  making  tor  a 
full  function  radio  still  quite 
useful.  Yes,  you  can  add  an  out- 
board tone  control  to  make  use 
of  these  radios  on  repeaters,  but 
I  suspect  that  most  of  us  have  a 
mcire  versatile  2  meter  FM  radio 
for  that  function. 

My  eyes  usually  see  a  great 
and  inexpensive  IF  system  for 
use  with  a  microwave  converter 
This  option  allo^vs  simple  modi- 
fications to  customize  a  trans- 
ceiver for  converter  use  widioul 
spending  a  lot  of  hard-earned 
bucks.  Besides,  who  wants  to  cut 
into  and  modify  an  expensive 


newer  multimode  transci^irer 
just  for  a  micro w^ave  converter 
IF  system?  Sure,  I  have  some 
real  classy  multiband,  multi- 
mode  transceivers,  but  I  would 
not  think  of  modifying  my 
ICOM-820  2  meier'3/4  meter 
multimode  radio  for  an  IF  sys- 
tem. It  cosl  too  much  and  works 
just  fine  as  it  is. 

The  swap  meet/flea  market 
source  is  usually  a  very  inexpen- 
sive one  for  these  older  trans- 
ceivers, and  Ihe  cost  paid  usually 
will  not  put  a  crunch  in  your 
budget.  Depending  on  condition 
and  a  few  other  things  to  w  atch 
for  in  evaluating  a  swap  meet 
rii;,  1  have  found  the  price  to  be 
in  the  $100H)r-less  price  range. 

As  an  example,  while  writing 
Uiis  column  I  decided  to  see  if  1 
could  follow^  my  own  advice  and 
try  to  find  a  2  meter  multimode 
radio  to  restore  for  use  as  a  mi- 
crowave IF  system.  It  took 
about  2  weeks,  but  at  our  local 
eiecironics  swap  meet  I  found  a 
1970s  solid  state  Kenwood  TS- 
700 A  2  meter  multimode  radio. 
Now  comes  the  wrangling  and 
reasoning  between  buyer  and 
seller  The  seller  wanted  big  bucks 
for  the  radio  and  v\ould  noi  nego- 
tiate to  something  reasonable. 

Here  is  where  the  rock  and  the 
brick  wall  can  form  a  formi- 
dable obstacle  if  reason  doesn't 
lake  place.  First,  if  the  radio  is 
equipped  with  microphone, 
power  cord,  and  manual  and  all 
are  presented  in  a  neat  package, 
possibly  with  some  modiCica- 
tion  equipment  die  owner  has 
invested  in,  it  might  take  more 
bucks  to  loosen  the  grip  on  this 
radio  than  the  original  estimate 
ofSKX), 

However,  if  the  radio  is  sit- 
ting on  a  box  with  an  accessory 
cord  cut  off  short  and  no  acces- 
sories or  even  a  schematic  or 
tiiicrophone.  dici*e  is  room  for 
haggling.  Try  asking  how  the 
radio  functions  and  if  the  seller 
has  the  accessories.  If  there  are 
no  accessories*  the  radio  just  as 
well  could  be  dead  or  alive — it's 
in  an  unknown  condition.  Now 
Uicre  is  some  room  for  liaggling 
on  the  price  to  reach  a  jnutual 
undc  I  standing. 


If  it's  still  on  the  high  side  or 
top  dollar  is  wanted,  see  if  you 
can  in  it  out  and  get  a  refund  if 
it's  dead,  If  diat  doesn't  work, 
make  an  offer  at  a  lower  figure 
i[  you're  still  interested,  consid- 
ering that  both  of  you  are  look- 
ing at  an  unknown  piece  of 
equipment  and  die  lower  price 
might  be  a  belter  compromise 
for  boUi  of  vou. 

In  my  case*  this  exact  scenario 
resulted  in  a  reduction  from  %  1 50 
to  S90.  The  Kenwood  TS-700 
looked  in  clean  condtiion  (dusty 
from  a  poor  storage  or  operation 
environments  but  otherwise  it 
was  basically  intact  and  w  iihoui 
any  accessories. 

Now,  on  the  bright  side  of 
things  I  knew  before  I  purchased 
this  radio  that  1  liad  a  copy  of 
the  manual  in  my  file  cabinet  at 
home  from  a  long  ago  repair  jt>b 
for  a  friendL  a  plus  from  the  start 
(if  I  could  fmd  it). 

Well  getting  home  and  pow- 
ering  up  tlie  radio  proved  trou- 
bl  i  ng  at  tlrsL  The  radio  powered 
up  OK,  but  most  of  the  pilot 
lights  were  burni  out  on  dial  in- 
dicators and  knobs,  making  no- 
menclature difficult  to  see.  It 
transmitted  OK,  but  on  closer 
cxaini  nation  was  on  frequency 
atthe  first  100  kHz  of  the  VFO 
range  and  then  went  off  init)  the 
hlue  as  the  VFO  frequency  was 
raised  300  to  5(K)  kHz  higher 
The  spectrum  analyzer  showed 
the  radio  irving  to  function  at 
1 20  MH?  rather  than  1-W  to  148 
MHz.  Addi  t  i  n  1 1  a  1 1  v.  the  receiver 
on  FM  was  dead,  although  SSB, 
CW,  and  AM  (yes,  AM)  func- 
tioned hut  huLl  tlic  same  frequency 
disparity  on  transmit. 

Alter  a  few  hours  not  totally 
devoted  to  this  project.  I  deter- 
mined the  VFO  and  crssial  os- 
cillator  mixer  circuit  to  be  tJie 
culprit.  The  VFO  tuned  a  I  MHz 
portion  of  an  H  MHz  Irequency 
and  was  mixed  with  a  crystal  in 
the  120  MHz  range  along  widi 
a  10.7  MHz  IF  to  produce  2 
meter  frequencies.  My  trouble 
was  the  VFO  itself,  as  it  died 
between  +200  kHz  and  +900 
kHz  of  its  1  MHz  tuning  range, 
Outside  of  this  range,  it  func- 
tioned OK  J  dreaded  pulling  the 


42  73  Amateur  Radio  Today  •  August  1999 


VFO,  as  il  meant  removing  Uie 
fiont  panel  and  using  probably 
two  packages  of  stickers  ID  ickn- 
tify  leads  that  would  h;ive  to  be 
lifted  to  gain  entry  into  the 
shielded  VFO  compartment 

I  went  to  bed  thinking  about 
how  to  fix  the  VFO  with  exter- 
nal units  or  whale ver  Playing 
with  the  radio  the  next  morning, 
I  discovered  that  some  frequent 
cies  higher  in  the  VFO  tuning 
range  would  pop  up  and  function 
nonnally  for  a  short  lime.  On  ex- 
tended evaltiation,  it  was  deter- 
mined that  the  VFO  mechanism 
must  have  been  a  sort  of  roller 
inductor.  Its  operation  was 
slowly  restored  by  rapidly  rotat- 
ing the  VFO  dial  back  and  forth 
until  I  got  tired  of  turning  the 
dial  back  and  forth  about  its  full 
range. 

The  internal  mechanism  must 
have  had  a  corroded  or  dirty 
contact  surface  thai  was  restored 
by  rotation  of  the  VFO  tuning 
dial.  The  operation  very  similar 
to  when  a  dirty  potentiometer 
needs  the  same  contact  surface 
cleaning.  After  this  wiping  ac- 
tioa,  total  restoration  of  the  VFO 
dial  calibration  was  observed 
(very  lucky  here)* 

Further  examination  led  me  to 
use  a  small,  soft  brush  to  remove 


a  layer  of  dust  and  soot  that  had 
built  up  over  the  years  on  top  of 
the  inside  KT  boards  of  the  ra- 
dio. Il  seemed  thai  the  radio  had 
been  in  a  hostile  environment 
for  some  lime,  and  sawdust  and 
other  stuff  had  been  allowed  to 
settle  through  the  vent  holes  in 
the  lop  of  the  radio's  cabinet. 

Well,  all  this  cleaning  up  and 
repair  proved  that  I  had  made  a 
good  purchase  of  an  inexpen- 
sive multimode  radio.  Sure,  it 
needed  some  lender  loving  care 
and  touch-up.  But  compare  that 
investment  to  purchasing  a  new 
multimode  radio,  and  I  am  sure 
you  then  mighi  want  to  take  the 
plunge  lo  TBStoiing  an  older  radio, 
possibly  saving  quite  a  bit,  and 
investing  in  your  repair  ability. 

Now  that  (in  my  test  example) 
my  old  2  meter  multimode  ra- 
dio is  funcdoning,  some  modi- 
fications need  lo  be  made  to 
make  it  suitable  for  microwave 
converter  operation.  The  most 
impoTlanl  modification  can  take 
one  of  two  turns.  One  is  the  re- 
duction of  the  high  power  trans- 
mitter output  to  a  lower  level 
more  suitable  for  microwave  mix- 
ers. With  a  radio  capable  of  out- 
putting  10  watts  of  power,  cither 
a  high  power  attenuator  or  RF  an- 
tenna switching  modification 
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Fff-  L  Low  power  modiftcations  shown  in  the  driver-to-flnal  am* 
plifier  compartment  in  the  Kenwood  TS*700A  2  meter  multimode 
transceiver.  Just  a  simple  15  dB  attenuator  constructed fivm  three 
1/4  wan  carbon  resistors  completes  the  modification.  This  re- 
duces power  to  the  (-¥20  dBm)  100  mW  maximum  power  output 
from  the  transceiver.  This  low  power  range  is  suitable  for  use  with 
a  high  level  microwave  converter  mixer  circuit.  If  using  low  level 
mixers  (^10  dBm),  increase  pad  to  approximate  20  dB  loss  for 
these  mixer  circuits* 


must  be  provided  for  Another 
possibly  simpler  modificadon  is 
lo  make  an  attenuator  of  very 
low  power  ratings  out  of  1/4 
watt  resistors  and  place  it  in  the 
driver-io-final  amplifier  circuit. 
To  me,  a  mtxlification  using 
only  three  1/4  watt  resistors 
seems  least  intrusive  and  very 
simple.  It  involves  unsoldering 
one  coax  cable  center  conduc- 
tor in  Uie  amplillcr  compardnenl 
and  inserting  the  attenuator  be* 
tween  ihc  unsoldered  pin  and 
now -loose  coax  center  conduc- 
tor and  ground,  I  constructed  a 
15  dB  attenuator  and  reduced 
the  final  value  to  obtain  100 
milliwatts  of  output  RR  This 
100  milliwatts  (+20  dBm)  of 
power  is  more  suitable  for  most 
high  level  mixers.  In  my  case, 
my  10  GHz  converter  is  located 
over  100  feci  from  my  ham 
shack.  Even  considering  the 
feedline  loss  and  1 0  dB  protec- 
don  attenuator  before  die  mixer 
at  the  converter,  it  still  provides  a 
good  +10  dBm  fur  mixer  action. 
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Table  L  Tliis  is  a  chart  of  differ- 
ent  attenuator  resistors  should 
your  circuit  need  a  different  dB 
loss  pad,.  See  Fig.  I  for  Rl  and 
R2  pad  resistor  values.  Use  1/4 
watt  carbon  resistors.  While  val- 
ues quoted  are  not  standard^  ap- 
proxittune  values  will  work  quite 
well. 

At  this  low  power  modifica- 
tion level,  the  last  thing  you 

want  to  do  is  overpower  a  mixer 
These  mixers  are  the  precious 
items  used  in  constructing  con- 
verters for  otir  upper  microwave 
bands.  As  such,  whatever  protec- 
tion you  can  give  them  thiough 
modiflcaiions  such  as  power  re- 
duction of  transceivers  makes 


APRS  ®  Made  Easy 


APRS  i£  a  trmUL-murk  o|  Boh  Bntnifina 


-  GPS  Tracking  &  Telemetry  Module  - 

Introducing  the  low^ost  solution  to  all  your  GPS  tracking  needs! 
Choose  from  the  basic  TM-1  Tracker  or  the  TM-1  +  MultiMode 
Tr^ker.  Get  all  the  details  and  prices  on  our  web  site  at; 

www.gpstracker.com 


iioBrtranks 


Call  Or  Visit  Our  Web  Site! 

(541)474-6700  fai  474-6703 


L     _    J 


TigertronicsJnc.  400  Daily  Ln.  P. 0,  Box  5210  Grants  Pass.  OR  97527 


CIRCLE  263  ON  REAPiR  SERVtCE  CARD 

73  Amateur  Radio  Today  *  August  1&99   43 


On  the  Go 


Nomb0r  44  Oft  your  Feedback  c^rd 


Mobile,  Portable  and  Emergency  Operation 

Sieve  Nowak  KE8YN/4 
1011  Peacock  Ave.  N£ 
Paim  Bay  FL  32907^1371 
[ke8yn©juno.coml 


II  is  quite  interesling  to  write 
about  preparution  iV^r  a  parlicu- 
lar  disaster  raiher  than  disaster 
preparation  in  general ,  The  Y2K 
bug  prescni^b  us  with  this  unique 
upportunii)'  lo  focus  on  a  par- 
ticular emergency  with  certain 
expected  outcomes  and  an  as- 
suiiied  lime  frame.  So,  assum- 
ing ihat  die  Y2K  event  requires 
our  assistance,  what  shniMU  we 
be  doing  tu  prepare? 

Operators 

Determine  wfm  will  pedorm 
various  key  functions,  espe- 
cially command  and  control. 
Key  functions  include  net  con- 
iroK  liaisons  with  various  agen- 
cies* who  will  be  assigned 
various  locations,  elc.  In  anv 
disaster,  it  is  key  that  the  served 
agencies  know  who  iheir  as- 
signed lunns  arc  imd  what  they 
are  prepared  to  do.  For  many 
agencies,  these  people  nnist  be 
pre-approved  by  the  served 
f^ency.  Police  departments  rou- 
linel)  require  background  checks 
before  granting  access  lo  inter- 
nat  areas  of  their  facility.  Such 
access  isonlv  available  lo  those 


with  identirication  cards  issued 
by  the  department.  Now  is  the 
time  to  determine  what  vour 
ser\ed  agencies  require  and  uke 
care  of  tiie  requirements  now. 
Incidentally,  don't  be  surprised 
if  a  served  agency  wants  the 
hams  to  operate  the  agency's 
radio  equipment  rather  than  use 
amateur  gear.  Determine  what 
the  requirements  will  he.  and 
then  detcmiinc  how  communi- 
cations needs  will  be  met  il'  the 
primary  systems  should  faih 

Don't  think  of  backup  sys- 
tems only  in  terms  of  equip- 
ment. In  any  situation  that  lasts 
over  a  few  hours,  people  will 
need  to  be  relieved  and  replaced. 
Some  mav  be  able  to  take  litiie 
off  from  work  to  assist,  but  that 
will  be  for  a  limited  period. 
People  who  are  available  or  who 
have  llcxible  schedules  cannot 
work  indennitely.  Assign  a  sec- 
ond duty  section  to  relieve  the 
first  responders  w iih  some  plan- 
ning as  to  when  this  should  oc- 
cur. Interestingly  enough,  it  may 
be  prudent  to  hold  some  of  the 
kev  operators  back  for  the  sec- 
ond wave,  since  the  immediate 


responders  may  spend  some 
lime  in  the  'hurry  up  and  wait" 
mode  while  the  overall  situation 
is  assessed  and  others  switch 
from  routine  to  disaster  mode. 
Also,  some  hams  need  to  be  kept 
available  to  be  assigned  as 
needed  for  those  unexpected 
*'olher  dudes  as  assignedr  pro- 
vide transition  coverage,  etc. 

Frequencies 

Determine  which  frequency 
(or  more  likely,  frequencies) 
will  be  used.  Do  all  the  involved 
hams  know  the  frequency  to 
which  they  should  report?  While 
il  is  possible  to  have  all  hams 
report  into  die  main  frequency 
(sometimes  called  the  backbone 
net  or  command  net),  it  may 
make  sense  to  have  them  report 
to  a  secondai7  one.  While  sup- 
port communications  is  under- 
way on  the  main  frequency, 
operators  can  be  cliecked  in  and 
given  their  assignments  and  fre- 
quencies on  another  This  makes 
die  hams' organizational  efforts 
transparent  to  the  ser\  ed  agency. 

Otien  the  primary  firequency 
is  a  panic ular  repeater,  but  that 
repealer  may  not  be  available. 
Do  ihe  local  hams  know  what 
alternate  frequency  to  use  if  the 
repeater  is  unavailable?  In  my 
area,  there  is  a  veiy  line  repeater 
that  I  expect  will  he  functional 
on  New  Year's  Eve.  It  is  also  the 
target  of  malicious  interference 
so  that  even  if  it  w^orks  perlectly, 
il  mav  noi  be  useful.  If  il  is  not 
available,  valuable  lime  can  be 
lost  while  people  search  for  the 


emergency  net,  Depending  upon 
the  needs  of  your  served  agen- 
cies, you  may  need  to  plan  for  a 
number  of  local  frequencies.  In 
a  typical  emergency,  diese  may 
include  some  of  the  following: 

1.  Command  and  control 

2.  Amateur  operator  check-in 

3.  Shelter  communications 

4.  Inter-agency  liaison 

5.  Disaster  assessment  or 
other  on-site  comtiiunicatlons 

6.  Frequencies  for  each  par- 
ticular served  agency 

7.  Relay  frequencies 

In  addition,  wiUi  current  tech- 
nology the  following  frequen- 
cies may  need  to  be  designated: 

I .  Packet  or  APRS  in  support 
of  the  emergency 

2.ATV 

There  would  also  be  the  po- 
tential need  to  communicate 
outside  the  local  area  via  the  HF 
hands,  but  that  would  follow 
behind  the  local  opcraUonal  re- 
quiremenLs.Tliese  would  include: 

1 .  Requests  for  nuterials  and 
supplies 

2.  Coordinadng  efforts  over 
larger  areas 

3.  Health  and  welfare 
One  of  the  problems  fre- 
quently encountered  in  emer- 
gencies is  the  loss  of  a  parucular 
local  frequency.  In  most  cases, 
this  is  coincidental  with  the  loss 
of  a  repeater.  Whi  le  die  loss  may 
be  catastrophic,  it  usually  is  due 
lo  either  the  loss  of  backup 

I  power  or  pure  overcrowding. 
This  is  one  reason  that  alternate 
frequencies  are  so  important.  It 
is  better  to  split  the  CLimmunica- 
tions  among  several  frequencies 


good  engineering  sense,  I  have 
always  felt  that  it  was  unreason- 
able to  generate  all  that  1 0  watts 
of  power  only  to  use  a  liigli 
power  attenuator  to  reduce  il. 

Besides,  reducing  the  power 
beforehand  saves  in  power  sup* 
ply  heat  through  lower  current 
required  to  function.  Making  die 
rig  run  cooler  is  another  big  plus 
in  overall  operation. 

Was  the  old  rie  restoration 
work  worth  all  die  fuss  I  went 
through?  You  bet.  Not  only  did 
I  i^et  a  wod  unit  back  in  service 


and  fully  restored  dirough  the 
application  of  a  Utile  elbow 
grease,  but  I  also  saved  the 
TCOM  820  for  other  uses  and 
enjoy menL  I  think  it  would  be 
pound  foolish  to  modify  such  an 
expensive  quality  multimode 
radio  just  to  use  for  a  convener 
application. 

There  are  many  other  t>  pes  of 
2  meter  and  even  450  MHz  ra- 
dios that  will  fdl  the  bill.  For 
instance,  the  Yaesu  FT-48(>  and 
FT-780:  the  ICOM IC-21 K  IC- 
245.  and  1C^260;  and  for  SSB 


only,  the  IC^202  and  TC-402. 
These  are  just  ones  Uiat  I  have 
observed  in  common  use  here  in 
southern  California.  Power 
modifications  and  operation  will 
vary,  of  course,  on  different 
units:  each  will  have  to  be  evalu- 
ated on  an  individual  basis. 

Next  time  I  will  cover  some 
of  the  fine  ptiints  on  ihe  rC-202 
SSB  VXO-controUed  2  meter 
transceiver.  This  unit  is  another 
naiuraJ  for  microwave  convener 
use.  A  bonus  point  on  this  radio 
is  that  it  has  a  direct  readout 


mechanical  dial  ihat  is  visible 
even  in  bright  sunlijshL 

Here's  good  hunting  at  swap 
meets  atid  flea  markets  in  your 
quest  for  diat  bargain  mtiliimode 
transceiver.  Just  U7  to  avoid  pay- 
ing too  much  without  full  knowl- 
edge of  w  hai  you  are  getting  into 
vvidi  a  questionable  radio.  If  the 
price  is  low  or  a  big  bargain,  T 
would  lake  the  plunge  and  give  it 
a  iT\.  After  aJK  v^c  are  trvin*:  to 
shop  at  bargain  prices  and  save 
some  bucks.  Best  73  and  good 
hunuim.  Chuck  WB6IGP. 
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dian  try  to  fim  cverythmg  thmugh 
a  single  frequency.  Another  basic 
to  remember  is  tliat  although 
there  ts  a  desire  among  hams  to 
get  on  the  air  and  talk,  during 
an  emergency  Ihe  less  said,  the 
belter.  If  you  have  something 
important  that  nec4s  to  be  trans- 
mitted, then  send  iL  Otherwise, 
iVs  best  to  monitw  only.  This 
extends  the  life  of  the  battery  in 
your  handie-talkie  as  well  as  the 
repealer  if  it's  running  on  bat- 
tery power.  It  also  keeps  the  fre- 
quency available  for  critical 
traiTic. 

If  there  ne.  power  imerrup- 
tiotis^  repealers  will  only  work 
so  long  and  then  their  backup 
power  will  be  exhausted.  When 
that  happens,  it  may  be  neces- 
sary to  provide  wide  area  cov- 
erage by  other  means,  Al  least 
some  of  this  can  be  addressed 
prior  to  January  as  part  of  the 
planning  pmcess.  In  most  cases, 
the  population  centers  will  be 
the  areas  thai  need  to  be  served 


as  weO  as  the  served  agency  lo- 
cations. Can  these  areas  commu- 
nicate directly  on  a  simplex 
frequency?  If  not,  what  alterna- 
tives exist? There  aie  several  that 
can  be  included  in  Ihc  emergency 
planning: 

1 .  Portable  repeaters  are  avail- 
able  that  can  be  quickly  de- 
ployed. They  may  constitute  a 
sigmCcaiit  expense  even  though 
the  repeater  will  rarely  be  used, 
but  ihey  sure  can  be  useful. 
Since  we  cannot  predict  which 
repeaters  will  be  operational  and 
which  might  fail  these  should 
not  be  rockbound  to  a  given  fre- 
quency and  should  be  equipped 
with  a  good  source  of  backup 
powen 

2,  Some  radios  can  crosslink 
between  2  meters  and  440  MH/ 
to  act  as  a  repcalen  Of  course,  it 
is  necessary  that  the  signal  even- 
tually ends  up  on  a  frequency 
that  most  in%  olved  operators  can 
receive.  This  may  involve  con- 
verting from  2  meters  to  another 


frequency  band  and  then  con- 
verting back  to  2  meters. 

3,  Simplex  repeaters  are  avail- 
able that  use  a  digital  chip  to 
store  a  message  which  is  then 
immediately  rclransmjlled. 

4.  As  amateur  radio  operators, 
many  of  us  are  members  of  the 
ARRL.  The  thiid  letter  of  this 
stands  for  '*relay."  In  many 
cases,  the  easiest  and  most  prac- 
tical method  of  extending  range 
when  a  ham  who  can  copy  the 
initiating  station  relays  the  traf- 
fic to  another  relay  pt^int  or  to 
the  recipient.  This  technique, 


while  defmiiely  low-tech,  can 
be  quite  effective.  I  recommend 
that  if  significant  amounts  of 
traffic  must  be  relayed,  a  relay 
frequency  be  designated. 

If  there  ever  is  a  time  to  plan 
on  operating  at  the  lowest  level 
of  power  practical,  this  is  the 
time.  Likewise,  placing  a  lem* 
porary  or  simplex  repeater  or  a 
relay  station  in  a  good  location 
can  extend  the  life  of  the  sys- 
tem. A  system  that  runs  out  of 
juice  before  the  operator  needs 
to  take  a  comfort  break  is  of 
dubious  value. 


If  you*re  a  No-Code  Tech,  and  youVe  having  fun  op- 
erating, tell  us  about  it!  Other  No-Code  Techs  will 
enjoy  reading  about  your  adventures  in  ham  radio — 
and  we'll  pay  you  for  your  articfes.  Yes,  lots  of  nice 
clear  photos,  please.  Call  Joyce  Sawtelle  at  8(X3-274- 
7373  to  get  a  copy  of  "How  to  Write  for  73  Magazine  " 


New  Digital  Frequency  Locl< 

AVCOM's  PSA-65C  Portable  Spectrum  Analyzer 


^Battery  or  Line  Operated 
•Internal  Battery  Charger 
^Oigital  Display  of  Center 

Frequency,  Start/Stop 

Frequency  of  Sweep  and  Span 
'Frequency  Accurate  to  .tMH2  at 

OSpan 

*mHz  to  1250MHz  in  One  Sweep 

*-95  dBm  in  Sensitivity 

•Lightweight -Portable 

^Rugged,  Attractive  Styling 

*Affordably  Priced 

'Made  in  U.S  A. 

AVCOM's  newest  Portable  Micro- 
wave Spectmm  Analyzer,  model 
PSA-65C  has  an  expanded  fre- 
quency range  from  less  than  1  MHz 
to  1250  MHz,  for  the  amazing  price 
of  $  2930. 

AVCOM's  new  PSA-65C  is  a  low 
cost  general  purpose  spectrum  ana- 
lyzerttiafs loaded  with starKJard  fea- 
tures including  FM  audio  demodula- 
tor. AM  detectoranddiglTaJ  frequency 
lock.  The  PSA-65C  covers  frequen- 
cies thru  1250  MHz  in  one  sweep 
with  a  sensitivity  greater  than  -95 
dBm  at  narrow  spans.  The  PSA- 
65C  is  ideally  suited  for  2-way  radio. 
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POA^fi  switch  has  3 
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ZERO  SPAN  instantty  pfscei? 
anafyzer  is}  zero  span  mode  and 
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convenient  monitomg. 
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cellular  cable,  satellite.  LAN.  surveillance, 
educational,  production  and  R&D  work. 
Options  include  new  1 250  MHz  frequency 
extenders,  BNG-1000A  tracking  (noise) 
generator,  log  periodic  antennas,  carrying 
case  (AVSAC).  and  more. 


Visit  our  website  at  www.4VCOMofVA.com. 


Phone*  fax  or  write  for  more  information. 


AVCOM 


500  SOUTHLAKE  BOULEVARD 

RtCHMOND,  VA  23236  U&A 
604-794-2500  FAX:  804-794-8284 
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Wumfier  d€  on  yuw  F^§dtack  card 


The  Digitrl  Port 


Jack  Heller  KB7N0 

P.O.  Box  1792 

Carson  City  NV  89703-1792 

y  h  e  I  ^e  r  @  sie  rra .  ne  l] 


My  interest  in  the  Creaiive 
Services  Software  programs 
mentioned  last  lime  was  piqueU 
when  I  received  a  message  from 
Riek  Ryhi,  president  of  the  coni- 
puiiy,  saying  thai  I  hey  not  unly 
were  pruducing  packages  for 
Time  wave  products  and  Kan- 
tronics.  but  also  developing 
Windows  programs  for  MFJ, 
SCS,  and  Hal.  1  know  there  are 
hams  imere^sted  either  in  uher- 
natives  to  original  pLiLka^zes  or 
because  they  have  acquired  used 
TXC^  with  no  sot uv are. 

Firsu  let  me  say  that  the  soft- 
ware  I  sampled  works  and  is 
easy  to  iiistalL  That  last  is  ijn- 
poitant  tti  most  hams— we  want 
to  get  the  program  plugged  tn 
and  running  so  we  can  play.  Thai 
is  supposed  to  be  the  meaning 
of  Plug  'n'  Play,  but  all  too  of- 
len  new  software  h  dubbed  "Plug 
and  Pray"  by  I  he  disgruntled 
would-be  user. 

And  in  the  event  you  need 
help,  the  company  has  technical 
support  to  gel  you  up  and  run- 
ning, i  was  at  an  advantage  be- 
cause my  ok!  PK232MBX  has 
been  playing  beauiiful  tunes  for 
years,  Communicatii>n  between 
the  computer  and  tlie  ^232  have 
long  since  been  established. 
There  are  detailed  instructions 
to  follow  when  that  is  not  the 
case,  such  as  with  a  new  unil/ 
software  combo. 

Speaking  of  insu'uclions,  in  my 
efforts  to  be  thorough.  1  down- 
loaded the  operating  manual  and 
printed  it.  The  manual  format- 
ted niceiy  for  my  Word  pmgram 
and  turned  out  to  be  a  212-page 
document  1 1  figured  if  there  was 
(hat  much  to  wriie  about  ihis 
program  and  the  associated 
TNC,  there  must  be  something 
in  there  I  didnH  alread\  know. 


However,  it  turned  out  there 

was  a  lot  of  blank  paper  space 
and  I  would  have  been  sman  to 
edil  out  many  of  the  page  breaks 
before  printing,  T  didn't  do  this 
because  there  h  a  nifh  index  in 
the  back  of  the  manual  and  I 
wanted  the  page  numbers  to  be 
relevant.  When  I  mentioned  diis 
to  Rick  Ruhl  he  explained  their 
auKmiated  system  brought  ihc 
text  Ibrward  from  the  help  files 
and  they  have,  since  that  time. 
edited  the  manual  to  a  much 
shorter  edition. 

In  the  case  of  the  PK232, 
there  are  a  lot  of  parameiers  that 
may  require  tweaking  for  best 
performance  (or  any  perfor- 
mance). The  good  part  about 
setting  up  the  PKTerm  softw^arc 
is  thai  it  is  practically  ready  to 
communicate  with  the  AEA 
unit.  During  h<nH-up,  it  checks 
for  ilie  model  of  hardware  and 
any  built-in  updates*  so  it 
"'knows'"  what  it  is  dealing  with 
and  adjusts  appropriately. 

There  is  a  screen  available 
when  the  packet  screen  is  in 
view,  known  as  the  command 
box,  that  allows  change  of  the 
ptU-ameters  of  the  PK232.  Some- 
bow,  I  hadnU  needed,  and  con- 
sequently hadn't  noticed,  this 
convenience  until  I  was  on  the 
phone  with  Rick.  It  w^a:^  sitting 
right  there  in  plain  view  all  the 
time*  but  only  when  the  packet 
screen  was  up.  The  HF  screen 
does  not  show  tliis  box»  and  I 
was  more  interested  in  die  HF 
capabilities  of  the  program. 

One  of  the  pleasures  of  using 
something  new  shows  itself 
when  ii  works  *'right  out  of  the 
box/'  That  i^  what  die  program 
did  for  me.  There  was  one  nega- 
tive factor  that  1  fixed.  I  later 
decided,  w^hile  speaking  to  Rick, 


that  it  mti'^t  be  a  problem  related 
to  using  the  256-color  monitor. 
The  pnjblem  was  that  the  de- 
fault font  was  very  distracting 
to  the  eyes  because  the  letters 
and  symbols  ^^  ere  just  loo  "fat" 
and  too  close  together 

These  dinosaur  monitors  are 
becoming  relics,  and  even  /  will 
have  to  upgrade  sometime  stxin. 
Of  course,  bear  in  mind  that  not 
only  am  I  frugak  bul  also  it  is 
only  a  little  over  two  year^  since 
I  decided  that  16  colors  weren't 
getting  the  job  done. 

A  vcfV  nice  feature  of 
PKTerm99  made  a  myriad  of 
fonts  available  as  well  as  a  se- 
lection of  colors  for  background 
and  text.  After  a  little  experi- 
mentinii.  T  found  that  the  **Cou- 
rier  New"  font  at  1 1  points  was 
nearly  ideal.  I  chose  colors  that 
were  pleasing  to  the  eye  and  the 
whole  program  looked  much 
better.  Even  reduced  [he  noise 
level  of  the  user  This  mav  be  of 
interest  to  the  frugal  set. 

There  arc  10  user-definable 
macros.  I  used  two  of  ihem  to 
write  CQ  fi  les  for  FACTOR  and 
RTTY,  You  can  find  a  number 
of  uses  for  maci^s.  Most  hams 
have  a  brag  file  to  list  their  sia- 
lion  equipment  and,  of  course, 
macros  are  invaluable  for  con- 
lesiors.  They  are  easy  to  write  or 
edit  and  available  at  the  click  of 
your  mouse.  The  instructions 
include  an  example  of  writing  a 
real  macro  that  automatically 
plugs  in  infomiatian  from  the 
computer  and  your  input  to  au- 
tomate the  first  round  of  a  QSO. 
A  thoughtful  bit  of  advice. 

What  I  like  about  the  macro 
pull-down  is  that  it  displays  the 
descriptive  title  I  gave  the  two 
macros  1  u  rote.  After  a  quick 
glance,  I  merely  need  to  hit  Con- 
troJ  and  a  number  key  to  bring 
the  macro  into  the  composition 
or  "chat"  screen.  Very'  friendly. 

I  questioned  Rick  about  the 
tlagrant  display  of  buttons  for 
AMTOR  instead  of  one  of  the 
more  ''advanced"  modes.  Then 
1  mentioned  to  him,  in  almost 
the  same  breath,  ho^- 1  had  re- 
centlv  heard  a  ham  linked  in 
AMTOR  in  just  the  past  few  days. 
Veiy'  unusual.  Rick  explained  dial 


a  lot  of  marine  uses  for  the 

Time  wave  hardware  still  use 
SITOR.  w^hich  justifies  the 
prominent  display  of  ihe  old 
mode. 

One  of  the  pluses  Creative 
Services  Software  has  going  is 
ihat  they  are  working  closely 
with  the  various  handware  manu* 
facturers  such  as  Tmiewave.  1  ac- 
cessed the  Timcwave  Web  page 
to  see  their  positioning  and 
found  an  announcemeni  I  had 
not  considered,  that  the  program 
is  Y2K  compliant.  Nice  to  know. 

This  version  of  the  program 
is  said  to  work  with  most  any 
current  AE  A/Time  wave  hard- 
ware or  that  which  is  expected 
to  be  still  surviving.  I  saw  model 
numbers  listed  that  I  was  not 
aware  of.  So»  if  you  have  an  old 
AEA  unil  vou  could  find  a  use 
for,  you  should  check  the  Web 
site  of  either  Time  wave  or  Cre- 
ative Services  Software,  (See 
chart  J 

Speaking  Cif  ittodern  ham 
communications  features,  I  have 
been  using  programs  with  DSP 
or  working  the  '232  with  the 
Timcwave  DSP-599^x  hooked 
up.  Wlien  1  started  testing  this  pro- 
gram, the  599  was  not  htX)ked  in 
line.  1  wanted  lo  experience  ttie 
"feel"  of  the  barebones  '232. 

There  is  a  difference.  I  had  to 
think  back  a  bit  to  when  I  first 
started  using  the  '232,  about  9 
years.  It  is  old  enough  thai  I  in- 
stalled the  '93  update  that  en- 
abled die  use  of  PACTOR.  That, 
incidental  I V.  seems  lo  be  about 
the  time  of  the  demise  oi  AMTOR 
on  the  ham  bands,  which  I  men- 
tioned earlier. 

I  still  recall  the  thrill  of  mak- 
ing .AMTOR  links.  1  had  previ- 
ously worked  some  HF  packet. 
Packet,  keyboard  to  keyboard  on 
HF,  was  never  much  fun  because 
of  the  high  collision  rate,  A 
packet  could  take  five  to  ten 
minutes  to  gain  acknowledg- 
ment. I  don* I  know  if  anyone 
does  that  sort  of  thing  anymore. 
1  recall  one  such  contact  1  made 
on  30  meters  a  few  years  ano, 
but  it  looks  like  the  chief  use  of 
HF  packet  is  for  bulletin  boards, 
and  I  see  many  HF  BBSs  are 
now  using  PACTOR. 
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I  was  curious  about  the  HF 
packet  abjliiy  of  the  PKTenii99 
package.  U  wasn't  e%  ident  that 
that  was  an  option  until  I 
checked  the  help  menu.  There 
is  3  setup  screen  to  change  lo 
300  baud.  Just  a  few  clicks  and 
I  ttined  one  of  the  packet  BBSs 
and  it  copied.  G^xkI  enough  for 
me.  r  know  it  works. 

Back  to  the  DSP  thoughts. 
For  PK232MBX  users.  Time- 
wave  is  providing  an  upgrade 
thai  adds  DSP  to  tliis  remarkable 
old  workhorse.  Fur  about  SI 25» 
you  can  have  the  controller  that 
does  everything  and  pulls  the 
weak  ones  out  like  never  belbrc. 
That  is  a  must  for  this  shack. 

Even  though  I  can  run  the 
Timewave  DSP  unit  aheiiJ  ni 
the  '232,  I  am  starting  to  be 
swamped  with  special  cables 
and  am  iorgeuing,  often,  wliai 
goes  where.  Some  pretty  embar- 
nissing  mistakes  are  happening. 
That  would  clean  up  some  of  the 
mess.  Of  course,  there  is  somc- 
fhine  to  be  said  for  neatlv  label- 
ing  ail  cables  and  making 
sensible  notes,  kepi  in  a  neal  and 
orderly  spot  on  the  shelf  (which 
is  already  inundated  vvitli  previ- 
ous attempts  at  orderliness). 

A  point  of  interest  for 
PK232MBX  users:  If  the  soft- 
ware shuts  down  with  die  wrujig 
parameters,  another  program 
may  not  be  ready  to  pick  up 
where  the  other  left  ofif.  We  get 
so  used  to  so  many  software  in- 
tense systems  that  seem  to  take 
care  of  themselves  that  we 
sometimes  forget  that  the  termi- 
nal node  conmiller  (TNC)  "re- 
members" parameter  \  ariations 
we  send  to  it  via  the  software. 

I  have  been  using  the  XPW'are 
softi^^are  that  I  reported  on  in 
this  column  a  goo<.l  while  buck. 
These  two  programs  donl  mess 
each  other  up.  That  is  good  to 
know.  Il  is  also  good  to  know 
that  the  problem  can  gi%'e  you 
fits  when  installing  a  PKTenn99 
as  a  replacement  for  some  older 
software. 

The  previous  software  may 
have  left  yourTNC  in  a  disagree- 
able startup  state  for  the  new  stuff. 
I  didn*i  discuss  this  v\iih  Rick, 
because  I  had  experienced  no 


Current  Web  Addresses 

Source  for: 

W0tj  address  (URL) 

HF  serial  modem  plans  +  software 

http://www.accessone,com/-tmayhan/^ndex.htm 

SV2AGW  free  Win95  programs 

http://www.forThnet.gr/sv2agw/ 

BayCom  —  Gemian  site 

hnp://www.baycom.de/                                            | 

Pasokon  SSTV  programs  &  hardware 

http  ://www.  u  Itranet .  com/--  sstv/l  ite .  h  tm  1 

New  Mode  —  PSK31  —  Free  down  oad 

http://aintel.bt.ehu.es/psk31  .html 

Baycom  1 .5  and  Manua!.2ip  in  English 

http://www.cs,wvy,edu/^acm/gopher/Software 
/baycom/ 

Source  for  BayPac  BP*2M 

http://www.tigertronics.com/ 

TNC  to  radio  wiring  help 

http://prairiG,lakes.com/-^medcalf/2tx/wire/ 

ChromaPIX  &  DSP  software 

ht1p://www.si[iconpixG  s.com/ 

Timewave  DSP  &  AEA  products 

http://www.limewave.com 

Intematfonal  Visual  Communication  Association  — 
a  non-profit  organization  dedicated  to  SSTV 

httpi/www.  mindspringxom/'-sstv/ 

'  XPW^re  —  TNC  software  with  sample  download 

http;//w  ww.goodnet.com/-gjohnson/ 

Auto  tuner  and  other  kits 

http://www.ldge  ectronics.com 

TAPR  —  lots  of  info 

www.tapr.org 

Creative  Services  Software 

!  www.cssincorpxom 

Table  L  Handy  URU. 


problem.  So — 1  wouldn't  accept 
this  as  a  given.  t>ui  1  wouldn't 
be  surprised  if  the  PKTemi99 
inserts  the  necessary  parameters 
to  establish  the  protocol  be- 
tween the  computer  and  your 
TNC  *'no  matter  what."  If  you 
should  experience  a  problem^ 
this  i  N  \\  hat  the  lech  support  they 
otTer  is  for.  You  will  get  it  going. 
The  Kantronics  version  of  the 
program  is  said  lo  look  and  feel 
the  same  as  the  one  I  have  just 
discussed.  As  a  malter  of  fact, 
the  intent  is  to  make  a  user- 
friendJv  environment  for  the 
users  of  all  the  popular  TNCs  on 
the  market,  along  with  many  of 
the  older  and  disconiinued  units 
still  in  service. 


excellent  Web  site  at  Iwww, 
missionradio.net]  and  retrieved 
the  QSL  he  promised  would  be 
thene, 

I  printed  the  "card'*  and  it  is 
excellent,  especially  when  done 
in  color.  One  more  reason  to  set 
up  my  own  Web  site.  1  am  just 
going  to  have  to  quit  loafing, 
make  up  niy  mind,  and  do  it. 
That  QSL  probably  took  very 
little  more  effon  to  post  than  a 
regular  card,  required  no  post- 
age, and  delivery  coukl  have 
lieen  in  minutes.  Impressive. 

So  many  toys — so  little 
time 

I  mentioned  last  month  that  I 


have  a  beta  copy  of  ilie  DSP 
(there's  that  stuff  again) 
soundcard  program  from  the 
author  of  ChromaPIX.  I  will  gel 
that  up  and  running  and  tell  you 
all  the  wonderful  things  T  see 
(and  don't  hear)  nexl  month. 
This  sounds  like  a  real  winner.  1 
have  a  lot  of  questions  about 
such  a  device  and  am  anxious 
lo  see  what  Jim  Barber  has  ac- 
complished here. 

If  you  have  questions  or  com- 
ments about  Uiis  colunni.  E-muil 
me  al  |jheller@sien'u.nell  and/ 
or  CompuServe  [72130,13521. 1 
will  gladJy  share  what  I  know 
or  find  a  resource  for  vou>  For 
now.  73,  Jack  KB7N0. 


Where  credit  is  due 

My  first  contact  on  the  PSK3 1 
mode,  as  reported  last  month, 
was  with  Bill  WA4KBD,  1  am 
still  indchiLd  to  Bill  for  his 
thoughtful  insight  concerning 
the  new  mode.  Last  month.,  I 
was  awav  from  home  and  could 
not  recall  Bilfs  calL  When  I  re- 
turned home,  I  w-enl  lo  Bill's 


A  GREAT  gift  idea  for  yourself,  your  ham 
friend(s),  or  your  child's  school  library 

is  a  subscription  to  73  Magazine ...  only 

$24.97! 

Cat!  800-274-7373  or  write  to  70  Route  202  North, 

Peterborough  NH  03458 
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Neuj  Products 


Numb&r  4S  on  your  Feedback  card 


Mini  News  from  MFJ 


•te*i's super cunipaci  field 
sirengih  meters  fil  in  the  palm 
of  your  hand  or  yuur  shin 
pocket. The MFJ-SOl  (S!9,95) 
Ids  you  re  lid  lel  alive  field 
stienj:ih  fiujii  your  antenna, 
mt!Lisure  anleiina  pei  ibniiance, 
and  find  oui  how  strong  your 
anlenna  field  is.  The  MFJ-802 


Soldering  Catalog  from 
Antex 

A  new  catalog  that  features 
a  full  line  of  miniature  and 
standard  soldering  irons,  tem- 
perature eontroJ  soiiions,  and 
stands,  plus  a  wide  selection  of 


($39.95)  is  a  bipolar  model  thai 
can  also  be  used  remotely, 

•  MFJ  power  strips  power 
different  combinadons  ot  rigs 
and  accessories  with  conve- 
nience and  safety  in  mind. 
Models  MFJ  i  1 12/1116/11 1 7/ 
1118  range  in  price  from 
$2y.S)5  to  S69,95. 

•  Their  GrandMaster"^'  se- 
ries of  SW'R/power  meters  fca- 
tures  an  SWR  scale  thai 
expands  the  full  view  of  the 
meter.  3: 1  S\\^  is  centered  ai 
mid-scaJe  lo  give  you  precision 
and  w  ide-range  mea-surcmeats. 
All  include  peak  and  average 
forward  and  refiecied  power 
readings,  and  have  selectable 
power  ran«zes.  Models  MFJ- 
870/872/873/874  range  in 
price  from  S94.95  to  $169,95. 

For  further  information 
about  lliese  or  other  MFJ  prod- 
ucts, contact  MFJ  Enterjiriscs, 
P.O.  Box  494,  Mississippi 
State  MS  39762;  leL  (800)- 
647-8324;  E-mail  [infj® 
mfjenteiprises^com];  site  [ww^w. 
nirjt^nLerprises.  com]. 


lips,  is  being  offered  bv  M.M. 
Newman  Corporation.  Built 
for  optimal  thermal  efficiency, 
all  Antex  irons  are  designed 
with  the  heating  element  lo- 
cated under  the  tip.  resulting  in 
faster  heat-up.  quicker  recov- 
ery time,  and  cooler  handles. 
The  8-page  catalog  includes  40 
different  slide-on  tips,  a  60  W 
hot  knife.  12  V  auto  repair  kit 
with  an  iron  that  clips  onto  a 
1 2  V  battery,  and  a  number  of 
stands. 

For  further  information, 
coniaci  MM.  Newman  Corp,, 
24  Tioga  Way,  Marble  he  ad 
MA  01945;  tel.  ^781)  631- 
7lOO;  fax  (781)  631-8887:  E- 
mai  1  lmmn@iTimnewman. 
com]:  site  [www.oimnewman. 
com]. 


New  Hamtronics 
Preselectors 

If  you  have  inleimod  prob- 
lems with  a  VHF  receiver, 
Hamtronics  mav  be  able  to 
help  eliminate  them!  Adding 
jusi  a  niter  ahead  of  a  receiver 
may  block  the  interfering  sig- 
nals, but  it  will  degrade  the 
sensitivity  of  the  receiver  be- 
cause of  its  insertion  loss. 
However,  HaEO ironies'  new 


LNP  series  of  preselectors  has 
been  designed  with  a  low-noise 
preamp  ahead  of  the  11  Iter  to  es- 
tablish a  low  noise  figure  be- 
fore the  signal  reaches  the 
niter. 

Models  are  available  for  all 
piipular  bands  from  132  to  1 80 
MHz,  including  the  137  MH/ 
weather  satellite  band  and  the 
144  MHz  ham  band,  $39. 

For  further  infoniuition, 
contact  Hamtronics,  Inc.,  65 
Moid  RiL  Hilton  NY  14468- 
9535;  reL  (7i6}  392-9430:  fax 
i716)  392-9420:  E-mail: 
[jv@hmmronics,com}:  site: 
Iwwxwhamtronic^.coml.  Don*!  ' 
forget  to  mention  73! 


NatcommMH-510HT 
Tri bander  Antenna 


NCG  Company  has  devel- 
oped an  upgrade  antenna  for 
the  popular  Yacsu  VX'5R  and 
ICOM  IC-T8A  muUiband 
handhelds.  The  Nalcomm  MH- 
510  prrnJuces  an  excel  lent  sig- 
nal on  6m/2m  and  70cm, 
Electrically,  it  is  a  top-loaded 
quarter  wave  on  6m,  a  quarter 
wave  on  2m.  and  a  5/8  wave 
on  70cm ,  It  comes  with  an 
SMA  connecion  eliminating 
the  need  for  an  SMA-BNC 
adapter,  and  is  20-3/4  inches 
long.  $37.95. 

For  further  infornuitiun,  eon- 
tact  NCG  Company.  1275 
North  Giove  St.,  Anaheim  CA 
92806:  tel.  (714)  630-454  i ;  fax 
(7 14)  630-7024;  E-mail  fmicks@ 
cometantenna.com  1. 


Priifit  Screen  is  Back! 

New  Print  Screen  Works  software  for  Windows  95/98/NT  lets 
users  print.  E-mail,  or  fax  anything  that's  on  their  screen  simply 
by  pushing  the  long-dead  Print  Screen  button.  Once  captured, 
the  image  can  be  printed  or  converted  into  a  bmp  or  jpg  file-  It 
can  capture  images  thai  fill  the  whole  screen,  the  acti\  e  window, 
or  just  a  portion  of  it.  Print  Screen  Works  also  includes  a  built-in 
Internet  E-mail  capability — you  can  send  an  image  directly  from 
your  computer  screen  to  anyone  else's  via  E-maiL  S29.95, 

For  further  information,  contact  SilverLakeTechxom,  55 
Washington  St.,  Bloomfield  NJ  07003:  tel.  (973)  259-9300:  fax 
(973)  748-3015;  E-mail  |j^cl@silverlaketech.com];  site 
twww.silverlaketcchxom]. 


i 


u 


Your  new  product  annouticemem  ci>ukl  be  here! 
CalJ  Joyce  Sa^\  teilc  at  800^274-7373 
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~ ~~q  A  perfect  travelling  companion.  The  Mapbook 

MapHoofc"^  coniains  locations  of  hundreds  upon  hundreds  of 

^-  open  repeaters  throughout  the  U.S.,  Canada  and 

.t^^^Eifb^^^l  Mexico.  Tliese  detailed  maps  show  all  highways 

'^:'^SSI  ^^^  major  ciiies  in  each  state.  If  you  travel 


!^=1;■i^'i■;■^>.;^='■'■»^^^^ 


<WllllPl|l".l^ 


^^tf^I  anywhere  in  the  United  States,  this  Mapbook 
>  i^^g^  will  be  the  best  investment  you  ever  made! 

$9.95 


New  in  this  third  edition  book  are  world  fre- 
quency maps  to  help  you  tune  into  a  specific 
country,  anywhere  in  the  world.  The  new  quick 
country  guide  will  help  you  tune  in  almost  any 
lime  of  the  day  or  night,  $1 9,95 


A  true  cDrinicopia  of  technical  information 
for  ham  radio.  Not  only  will  you  find  the 
theoretical  aspects,  you  will  find  real  practical 
information  presented  in  a  no  nonsense  form. 
Equipment  &  Log  Sheets,  Charts,  Tables 
showing:  worldwide  callsigns,  world  dmes, 
shortwave  listening  frequencies,  coax  losses, 
CTCSS  details,  conversions,  construction 
plans,  emergency  information,  etc. 

133  pages.  $14.95 

Send  check  or  money  order  plus  $3.50  shipping  &  handling  to: 

Omega  Sales 

RO,  Box  376 

Jeffrey,  NH  03452 

1-800-467-7237 


TRANSMITTER  LOCATION 


New  fixed  site  direction 

finders  provide  2  degree 

accuracy,  and  include 

^software  fortriangulation  from 

h  central  control  site,  IVIobile 

uersions  also  available  covering 


L  _1 1. 1.  ^.1  ^ik'  imTii  "*  ii  "'l  Vl*"'"!  I 


OK  2780  Carefree,  AZ  85377 
pi-  p2)  488^9755    Fax:  (602)  488-1295 

k\  Marketing  Director  Denis  Egan^ 

J  Box  2,  Seaton,  Devon  EX  12  2YS  Englah 

^      Tel  &  Fax.  44  1297  62  56  90    ■^""' 


\  ftti^f  *.gigxvt4i 
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Num^f  &Q  on  your  Feedback  card 


Amateur  Radio  Via  Satellites 


Andy  MacAIHster  W5ACM 
14714  Knights  Way  Drive 
Houstan  TX  77003-5640 


SUNSAT-OSCAR'35  Is  up 
and  runfiing.  am!  sounds  greai! 
During  Ihe  Hrsi  weekend  in  Julv, 
ground  control Icrs  in  South  Af- 
rica configured  the  amaicur- 
radio  portion  of  S-O-35  for 
analog,  cross-hand  repeater  op- 
eration. Thcv  set  the  satel liie  for 

m 

'"Mtxle-B".  wjih  an  FM  uplink 
on  436.291  MH/  coupled  lo  an 
FM  downlink  on  145.825  MH/. 

Since  the  launch  of  Siell- 
enbosch  Uni  versify 's  new  satel- 
lite on  Fehniary  23rd,  ihc  stu- 
dents and  supporters  of  SUN- 
SAT  have  been  busy  checking 
GUI  and  calibrating  tlic  <niboard 
systems,  slabili/Jng  the  space- 
craft and  staning  experiments. 
A  detailed  description  of  the  sat- 
ellite can  be  found  in  the  June 
HamsiUs  column. 

Less  than  a  monlli  after  the 
launch,  un  histotic  contact  be- 
tween longtime  prnjccLeiUhusi- 
asts  Garth  ZRiAFH  and  Hans 
ZS5AKV  look  place  via  S^O» 
35.  General  ham  activity  has  I'i- 
nally  made  it  to  the  satellite's 
schedule,  bui  the  wait  was  wortli 
it.  The  single'Chunnel  FM  re- 
peater on  S-O-35  is  fantastic* 


While  it  can  be  set  for  two 
meters  up  and  70-cni  down 
(Mode  J)  like  A-O-27,  it  was 
instead  configured  like  A-O-21 
with  a  TO-cm  uplink. 

A-0-21  was  a  subsystem  of 
RS-14,  One  of  its  many  capa- 
bilities was  to  emulate  a  simple 
"bent  pipe'*  Mode-B  (70-cm  up 
and  2-mcieni  down),  cross-band 
FM  repealer.  A-0-21/RS'14  is 
DO  longer  on  the  air,  but  while  it 
was  active,  the  single -channel 
repealer  mode  became  very 
ptjpular  since  it  could  be  worked 
with  a  dual-band  handie-talkie. 
The  same  is  true  for  5-0-35. 
The  70-cm  receiver  is  quite  sen- 
sitive and  the  two-meter  Ittins- 
mitter's  low^est  power  setting  is 
one  wall,  still  plenty  of  power  for 
easy  HT  or  scanner  reception. 

Due  to  power-budget  con- 
straints, the  repeater  can  only  be 
activated  for  hmited  periods. 
The  students  at  Stelleribosch 
University  run  their  experi meats 
during  the  week  and  then,  work- 
ing with  the  satellite  ground 
contix>llers,  set  up  onboard  tim- 
ers for  amateur-radio  transpon- 
der operation  on  Sundays.  The 


Photo  A:   Andy  WSACM  nmkes  comacrs  via  A-O-W  and  other 
hamsais  ivhite  on  a  fishing  trip  in  cenrral  Texas ^ 
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Photo  B:  Satellite  antennas  for  the  fishing  trip  were  very  simple. 
This  70-cm  "Eggbeater**  did  well  %vhen  used  with  a  2-meter  Ringo 
Ranger 


schedule  ts  usually  Sttttounced 
via  the  AMSAT-bb  E-mail 
remailer,  (details  on  how  to  sub- 
scribe can  be  found  at  thttp:// 
www.amsai.orgI)  ^^  tm  the 
SUNSAT  web  sile  Ihttpi// 
sunsat*ee,5Un.ac,za]. 

When  [he  transponder  turns 
on*  it  starts  with  a  stream  of 
12fK)-baud  AFSK  data  on  the 
dow  iilink  transmitter  before  go- 
ing into  voice  mode.  The  re- 
[)eaier  operation  starts  as  soon 
as  the  data  stops.  Due  lo  the 
complexity  of  the  hum  gear  un 
S-Q-35,  the  satellite  can  be 
moved  to  many  different  fre- 
quencies within  the  two  meter 
and  70  cm  amalCLir  satellite 
bands.  A  singlc-frcqucjicy  "par- 
rot" repeater  can  also  be  acti- 
vated on  145.825  MHz.  It  listens 
for  eight  seconds,  and  then 
transmits  what  it  lias  heard  for 
the  next  eight  seconds.  The 
cycle  repeats  for  as  (ong  as  the 
parrot  is  active.  S-O-35  also  has 
packet  .slore-and-forward  mes- 
sage capabilities.  It  may  be  a 
while  before  all  of  its  systems 
have  been  tested,  bui  it  will 
prove  to  be  a  lot  of  fun  for  those 
thai  keep  up  with  this  fine 
hamsat. 

Other  portable  pursuits 

It  has  been  said  that  all  of  our 
current  hamsats  can  be  >^^orked 
with  simple  portable  or  n^jbile 
systems,  wiih  the  exception  of 
AMSAT-OSCAR-HX  A-OlO 
had  its  I6ih  birihdav  in  June, 
The  onboard  computer  is  dead 


and  tlie  satellited  attitude  is  un- 
controllable, but  when  the  solar 
panels  are  properly  illuminated, 
the  Mode-B  transponder  w  orks 
fine  for  CW  and  SSB  contacts. 
On  a  recent  fishing  trip,  I  de- 
cided to  try  A-0- 1 0  wi  ih  a  Yaesu 
FT-847  and  some  very  simple 
antennas. 

For  the  70-cm  uplrnk  a  small 
M-Squared  ''Eggbealer"  was 
placed  on  the  roof.  A  Cushcrafl 
Ringo  Ranger  (always  at  the 
lake  house)  was  used  for  two- 
meter  reception.  While  the  sat- 
eilite  was  at  its  high  point,  or 
apogee,  signals  were  barely  de- 
tectable, but  during  a  low^  point, 
or  perigee  pass,  reception  was 
fantastic.  A-  Q-10  sounded  like 
a  LEO  (low  earth  urhit)  hamsat, 
but  even  its  perigee  is  much 
higher  than  the  "tallest"  LEO 
amateur-radio  satellite.  lt*s  quite 
common  to  catch  some  good 
DX  via  A-O-iO,  Witli  iU  to  5U 
watts  out  to  the  Eggbeater  voice 
contacts  were  easy,  most  with 
'armchair"  copy.  My  car  anten- 
nas would  have  worked  as  well, 
and  an  Arrow  hand-held,  dual- 
band  Yagj  would  have  ouiper- 
formed  both  installations. 

The  popularity  of  the  Arrow 
antenna  continues  to  grow.  This 
rather  simple  dual-band  Yagi  is 
designed  with  satellite  chasing 
via  AMRAD  OSCAR  27  as  its 
primary  use.  The  antenna  comes 
apart  very  easily  for  storage  and 
shipping.  It  is  made  of  alumi- 
num arrow  shafts  and  is  avail- 
able with  an  optional  low -power 


Number  Si  on  your  Feedback  card 
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Listings  are  free  of  charge  as  space  permits.  Please  send  us 
your  Special  Event  two  months  In  advance  of  the  Issue  you 
want  it  to  appear  in.  For  example,  If  you  want  It  to  appear  In 
the  December  issue,  we  should  receive  it  by  September  30, 
Provide  a  clear,  concise  summary  of  the  essential  details 
about  your  Special  Event. 


AUG  21 

ITHACA,  NY  The  Tompkins 
County  ARC  announces  its  1st 
annual  Finger  Lal^es  HAM-IN 
(hamfest  and  fly-in)  at  Tompkins 
County  Airport  (KfTH),  3  miles  NE 


of  Ithaca.  Large  hangar  for  indoor 
vendors  and  displays.  Paved 
outdoor  flea  market  and  parking. 
Airplane  rides  and  aviation  dis- 
plays. Breakfast  and  lunch 
served.  Admission  S5,  under  18 
free-  Indoor  tables  $10;  outdoor 


spaces  S2  each.  VE  exams,  pre- 
registratlon  preferred-  Taik-in  on 
146,97,  Contact  Richard  Spingarn, 
(607)387-5251. 

LONGVIEW,  WA  The  Lower 
Columbia  ARA,  W7DG,  will 
sponsor  its  Sth  Annual  Ham 
Radio,  Computer  and  Electronic 

Equip.  Swap  Meet  9  a.m.-l  p.m. 
at  the  Cowlitz  Co.  Expo  Center  in 
Longview.  Admission  $3,  Tables 
$15.  Tailgate  spaces  $5.  Free 
parking,  overnight  RV  parking  on 
the  fairgrounds  for  $12.  Electrical 
hookup  available.  No  VE  exams. 
Vendor  setup  on  Fri.,  5  p,m.-9 
p.m.;  Sat.,  6  a.m -8;45  a.m  Talk- 
in  on  147,26(+),  PL  114. a  Take 
Exit  36  or  39  off  Interstate  5  and 


follow  the  signs  west  for  the  Expo 
Center  (or  fairgrounds).  Mt.  St.; 
Helens  and  the  Oregon  coast  are 
nearby.  For  more  info  write  to 
LCARA  Swap  Meet,  P.O.  Box 906, 
Longview  WA  98632;  or  call  Bob 
KB7AD0  at  (360)  425-6076,  in  the 
evening.  E-mail  [kb7^do@aoi. 
com}.  Link  to  flyer  online  at 
[www.  qsl.  net/nc7p/j, 

WARSAW,  IN  The  Kosclusko  Co. 
Hamfest  Computer  Show  will  be 
sponsored  by  the  Hoosier  Lakes 
Radio  Club,  Aug,  21st,  at  Kos- 
ciusko Co,  Fair  Grounds  In  Warsaw, 
8  a-m -2  p.m,  Radio,  computers, 
software,  electronic  parts,  indoor 

Continued  on  page  52 


Photo  C:  At  the  Arlington, 
Texas,  Ham-Com  '99.  Gerald 
KK5YY  demonstrated  an  Ar- 
row dual-band,  iiand-held  Yagi 
for  A-  0-27  operation. 


duplex er  that  fits  in  the  handle 
for  use  with  dual-band  HT's.  It 
can  be  hand-held  (a  true 
"Armstrong'*  rotator)  or 
mounted  to  a  camera  tripod. 
Several  that  bought  this  antenna 
for  A-0-27  activity  have  found 
that  it  also  docs  very  wcU  with 
the  Japanese  Fuji  satellites, 
some  portions  of  A-O-lO's  or- 
bit, and  now  S-0-35.  The  Arrow 
antenna  is  not  cheap,  but  you 
can  find  nut  more  at  the  web 
site:  [blip ://hometown.aol. com/ 
Arrow  146/indcx. html].  Arrow's 
E-mail  address  is  [Arrow  1 46 @ 
aolcom] ,  and  the  postal  address 
is  Arrow  Antenna,  1803  S, 
Greeley  Highway  #B,  Cheyenne 
WY  82007^ 

A  few  satellite  chasers  have 
tried  using  the  Cushcraft  short 
dual -band  antenna  (A270-6S) 
for  satellite  work.  It's  less 


expensive  and  it  does  function, 
but  could  use  some  serious 
modifications  to  be  as  effective 
as  the  Arrow. 

The  1999  A  MS  AT  space 
symposium 

It's  time  again  for  the  AMS  AT 
Space  Symposium  and  General 
Meeting.  Recent  and  future 
hamsat  developments  will  be 
presented  in  San  Diego,  Califor- 
nia, over  the  weekend  of  Octo- 
ber  8-11,  1999.  The  event  will 
be  at  the  Hanelei  Hotel  in  the 
heart  of  San  Diego's  Mission 


If  you*ve  never  been  to  the 
yearly  AMS  AT  event,  this  one 
promises  to  be  one  not  to  miss. 
The  Space  Symposium  will  fea- 
ture two  full  days  of  presenta- 
tions by  some  of  the  best-known 
small  satellite  designers,  build- 
ers, and  software  experts  in  the 
W'Orld.  There  are  nearly  a  dozen 
new  hainsat  projects  in  various 
stages  of  design  and  construc- 
tion. This  is  where  to  go  to  find 
out  what's  in  store  for  the  year 
2000  and  beyond. 

Saturday  evening  is  set  aside 
for  the  AMS  AT  General  Meet- 
ing, banquet,  awards  presenta- 
tions and  prize  drawings.  The 
prizes  at  AM  SAT  events  are  al- 
ways good.  We  expect  1 999  to 
be  the  best  yet  for  some  really 
serious  ''door'  prizes. 

Sunday,  October  1 0th  is  the 
beginning  of  the  AMS  AT  B  oard 


of  Directors  meeting,  but  there's 
a  tour  oi'  the  QUALCOMM  In- 
corporated Globalstar  Lab  and 
SpaceDev,  Inc.  scheduled  for 
the  morning.  The  Board  of  Di- 
rectors  meeting  will  begin  after 
the  tour,  since  the  Board  mem- 
bers will  likely  be  on  the  lour, 
Check  out  the  web  sites:  [hitp:/ 
/www.qualcommxom]  and 
[http://www.spacedev.coml  for 
a  preview  of  the  tour  sites. 

To  find  out  more  about  the 
AMS  AT  Space  Symposium  and 
General  Meeting,  check  AM- 
SAT's  web  site  at:  [http://www. 
amsal.org].  The  on-line  an- 
nouncement includes  numerous 
links  to  hotel  infonnation,  at- 
ti'actions  around  San  Diego,  and 
die  ARRL  Southwestern  Division 
Convention  that's  scheduled  for 


Photo  E:  Mike  WASnVT  tried 
receivit\g  the  70-cm  downllnic 
from  A-  0-27  ori  Iris  new  Yaesn 
VX5R  HT.  It  worlced! 

the  weekend  before  AMS  Ai'  on 
the  RMS  Queen  Mary  in  Long 
Beach. 


Photo  D:  James  KF5WTalso  worked  A-0-27  from  the  Ham-Com 
'99  parking  lot  using  his  modified  CiAshcrap  dual-lmnd  Yagi. 
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tabtes  and  outdoor  flea  market. 
Free  parking.  Overnight  camping. 
Talk-in  on  146.985(-).  Inside 
tabtes,  8-ft.,  S10  {includes  1  free 
ticket).  Free  outdoor  flea  market 
(with  ticket  purchase).  VE  exams 
at  2  p.m.,  walk-ins  expected.  For 
more  info,  contact  Loren  Melton 
WB90SZ  (21$)  358  9374 
evenings:  E-maif  [WSBOSTQ 
WAVEONENEIJ. 

AUG  22 

ST.  CHARLES,  MO  flamfest 
1999*  will  be  held  by  the  St. 
Charles  ARC.  6:30  a.m.-1  p.m.  at 
Blanchette  Park  In  St.  Charles 
MO.  Free  admission.  Ample  free 
parking.  Talk-in  on  146.67.  A 
parking  lot  flea  market  will  be  held 
lor  amateur  radio  and  electronic 
items  only.  $1 0  per  parking  space. 
For  vendors  inside  the  air- 
conditioned  Memorial  Hall  tables 
are  SI  5  each.  Call  for  availability. 
Contact  Ken  Fieser.  (314)  428- 
4383;  E-maii  [kfieser&aoLcoml 

AUG  28 

GARDNER,  MA  The  Mohawk 
ARC.  Inc.,  will  hold  their  7th 
Annual  Ham  Radio,  Electronics, 
Computer  Hamfest  at  the  Mohawk 
Drive-in  Theater  in  Gardner,  rain 
or  shine.  Spaces  will  be  reserved 
for  those  who  register  in  advance- 
Sellers'  hours,  6  a.m.-3  p.m.,  $5 
per  space.  Mail  advance  regis- 
tration orders  to  John  Doutd 
AE1B,  22  South  Atho!  Rd,  Athot 
MA  01331-2722.  General  ad- 
mission is  8  a.m. -3  p.m.,  $2  per 


person.  Directions:  Rte.  2  to 
Gardner,  take  Exit  22.  then  Rte. 
68  South  to  the  first  set  of  lights. 
Take  a  right  at  the  lights  onto  Rte, 
2 A.  Follow  the  airport  signs  for  1- 
1/2  miles.  Entrance  is  on  the  left. 
Talk-in  on  145.370  rptr. 

I-A  PORTE,  IN  The  U  Porte  ARC 
will  host  a  hamfest  Aug,  28th,  7 
a.m. -2  p.m..  at  the  La  Porte 
County  Fairgrounds  IN,  2  miles 
west  of  La  Porte.  Admission  S5  in 
advance,  with  this  ad.  or  S6  at  the 
gate.  Tables  S10  each.  Outdoor 
tailgating  \s  free.  Talk  in  on  146-52. 
Contact  Neil  Straub  WZ9N,  RO. 
Box  30,  La  Porte  IN  46352.  Tel. 
(219)  324-7525.  E-mail  [nstraub@ 
nefnltco.net].  See  their  site  on  the 
Web  a!  [www.geocitfes.Gom/ 
silfConvaltey/bytB/1 653}, 

WESTON,  WV  The  West  Virginia 
State  Radio  Council  will  hold  its 
41st  annual  Hamfest  and  ARRL 
Convention.  Aug.  28th,  at  the 
Jackson's  Mill  State  Conference 
Center  in  Weston.  Flea  market 
and  tailgate  spaces  available.  For 
more  info  contact  Patnck  Shea 
N8MtN.  Rt  4  Box  365F,  Weston 
WV  26452,  E-maii  [wvsafc@qls. 
netl 

AUG  28-29 

WOODLAND  PARK,  CO  The 
Mountain  ARC  will  hold  a  Camp/ 
Swapfest  Sat.,  Aug.  28th,  and 
Sun.,  Aug.  29th,  at  the  Colorado 
Lions  Club  Camp,  4  miles  north 
of  Woodland  Park  CO,  on  Hwy.  67 
North,  Free  admission  for  buyers. 


Chelsea  Clock 

Ciockmakers  since  1 897 

The  cfioice  of  The  Coast 
Guard  Foundation, 

Quartz  Clock 

4"  Dial 


Beautifully  hand-polished, 

Stamped  brass  case  and 
bezel. 

Curved  glass  crystal. 

Wall  or  bulkhead  nnounling. 

Made  so  well  they  last  from 
generation  to  generation! 

Order  this  month  and  save 
S20! 

Your  price  $75 

Omega  Safes 

RO-  Box  375 

JaffreyNH  03452 

1  -800-467-7237 


$10  daily  to  camp  and/or  sell.  Set 
up  camp  Fri.,  Aug.  27th.  after  2 
p.m.  Talk-in  on  146.820  rptr, 
Advanced  reservations  requested. 
Contact  Was  KOHPZ  at  (719) 
637-8758;  E-mail  [wlw@ prodigy. 
f?ef/;or  mail  resen/ations  to  MARC, 
P.O.  Box  1012,  Woodland  Park 
CO  80866. 

SEP  4 

ALAMOGORDO.  NM  The 
Alamagordo  ARC  will  host  a 
hamfest  at  the  Otero  County  Fair 
Grounds  on  U.S.  54  and  Fair- 
grounds Rd.,  north  end  ol  town, 
across  from  the  White  Sands  Malt. 
Indoor  tables,  tailgating.  deaters, 
ARRL  forum,  traffic  net  forum.  VE 
exams.  Free  admission.  For  more 
rnfo  contact  Larry  Moore  WA5UNO, 
1830  Carte  Del  Ranchero, 
Aiamogordo  NM  88310.  Tel.  (505) 
437-0145.  day  or  night. 

SEP  10-11 

QUEEN  WILHELMINA  STATE 
PARK.AR  The  Queen  WilheJmina 
Hamfest  will  be  held  at  Queen 
Wilhelmtna  State  Park,  13  mifes 
west  of  Mena  AR,  on  Hwy.  88.  This 
is  part  of  the  Quashila  National 
Forest.  Lodge,  restaurant,  RV  and 
tent  campmg.  Campers^  do  not 
feed  or  bail  the  bears!  Citations 
may  be  issued-  There  has  been  no 
danger,  but  leaving  food  out  could 
be  hsky.  This  year's  theme  is  "'50a 
Revisited."  Bring  your  bobby  sox, 
saddle  oxfords,  bow  ties  and  other 
'50s  memorabilia.  There  will  be  a 
display  of  '50s  ham  gear.  VE 
exams.  Flea  market,  bring  your 
own  table.  For  Flea  Market  con- 
tact ChBTlotte  KC5D0R  at  [blee@ 
ipa^netl  For  other  mto.  contact  Ray 
W5DLC  at  [raysoft&intrastacnetl 

SEP  11 

BALLSTON  SPA,  MY  Saratoga 
County  R  AC.E.S.  Assn,,  Inc.  will 
hold  its  14th  Annual  Hamfest  on 
Sat..  Sep.  11th,  rain  or  shme.  at 
the  Saratoga  County  Fairgrounds 
In  Ballston  Spa  NY.  Gates  open  at 
7  a.m.,  with  the  hamfest  runnir^g 
iFitil  3  p.m.  Admission  is  S5,  which 
includes  one  tailgate  spot  and  free 
parking .  A  fox  hunt  and  VE  exams 
are  also  featured;  Resented  tables 
S5  each  on  a  fir$t*come- first-serve 
basis.  Reservations  and  pre-pay 
are  welcome  and  encouraged. 
Early  setup  for  all  vendors.  For 
further  info  and  reservations. 


contact  Dariene  Lake  N2XQG.  314 
Louden  Rd.,  Box  #54,  Saratoga 
Springs  NY  12866.  TeL  (518)  587- 
2385.  Packet  [n2xqg@  wa2umx]: 
E-mail  {fake  @ capital,  net].  Talk-in 
on  the  WA2U[^X  rptrs.,  146.40/ 
147.00  and  147.84/.24. 

FRANKLIN  TWR,  PA  The  Radio 
Assn.  of  Erie  will  present  "Erie 
Hamfest  "99  on  Sat..  Sep.  11th.  8 
a.m,-2  p.m.,  at  the  Franklin  Twp. 
Rrehall.  From  1-90:  S  miles  soulh 
of  Exit  4,  From  1-79:  Albion  Exit  38. 
Rte.  6N  west  for  2.3  mi.  Talk-in  on 
146.01/,61.  Free  parking.  Tail- 
gating.  Handicapped-accessible. 
Test  bench  available.  Admission 
S4  each.  Tables  S8  each.  Electnc 
S2.  Tatlgating  Si.  For  vendor 
registration  and  advance  tickets, 
send  check  payable  to  Radio 
Association  of  Erie.  PO.  Box  844, 
Erie  PA  16512.  Please  enclose  an 
SASE.  Deadline  is  Aug.  31st. 
Vendor  and  tailgattng  setup  Fri., 
8  p.m.-midnight:  Sat,  starting  at 
5:30  a.m.  No  outside  food  or 
beverage  sales  permitted.  Contact 
Dr.  Tom  McClain  N3HPR,  3954 
Solar  Dr.,  Erie  PA  16506.  TeL  (814) 
833-1640;  E-mail  [tern  @  erieMSt]. 

SEP  11-12 

LOUISVILLE,  KY  The  Greater 
Louisville  Hamfest/ARRL  KY 
State  Convention  will  be  held  at 
the  Bullitt  County  Fairgrounds. 
This  [s  about  25  minutes  south  of 
Louisville  on  1-65.  Tickets  $7  in 
advance  (send  an  SASE),  and  $6 
at  the  door.  Mall  requests  for 
tickets  or  info  to  FO.  Box  34444-^ 
M  Louisviiie  KY  40232-4444.  For 
commercial  spaces  info,  call  (812) 
282-7007  or  (812)  948-0037.  For 
Info  regarding  flea  market  spaces 
and/or  tailgating,  call  (502)  935- 
7197  or  (606)  284-9090.  Visit  the 
Web  site  at  [http://www, 
thepoinLnet/~giha/j.  Free  parking. 
Limited  amount  of  free  overnight 
camping. 

SEP  12 

RNDLAY,  OH  The  Pfertay  Radio 
Club's  57!h  Hamfest  wilf  tje  held 
B  a.m.-3  p.m.  at  the  Hancock 
County  Fairgrounds,  East  San- 
dusky SL  (Route  568).  Talk-in  on 
1 47.5(+)  and  444.1 5.  Admission  is 
S5.  Tables  SI  9  each.  For  further 
info,  contact  Dave  Hoxworth 
AA8KJ.  443  Scarlet  Oak  Dr., 
Findiay  OH  45840.  Td.  (4 19}  423- 
3402. 
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SEP  18 

MARGARETVILLE,  NY     The 

Margaretviiie  ARC  Hamfest  will  be 
held  at  Margaretviiie  Firemen's 
Fairgrounds  at  the  junction  of 
State  Routes  28  and  30.  beiiind 
the  A&P  in  Margaretviiie,  Setup  at 

7  a,fn.  General  public  admitted  at 

8  a.m.  Admission  is  S^  a!  the  gate. 
Table  space  is  S10.  with  tables 
available  for  an  additional  S5.  Taik- 
in  on  146.985.  Contact  HalMurken 
N02Y,  RO.  Box  tl2,  Margaretviiie 
NY  12455.  Tei  (9U) 536-3893,  Or 
contact  Lester  L.  Bourke  Sr 
KB2DCE,  (914)  586-3186;  E-mail 
fboufke@catskifLnetl 

MT  CLEMENS.  Ml  The  LAnse 
Creuse  ARC  will  hold  their  27th 
Swap  &  Shop  at  the  LAnse 
Creuse  High  School,  Reimold  Si, 
Mt  Clemens  Ml  (2  miles  off  1-94, 
Exil  236}.  Tables  for  new  and  old 
radios,  computers  and  software, 
and  electronic  components.  VE 
exams.  Free  parking.  Admission  fs 
$1  in  advance,  $5  at  the  door  8- 
ft.  tables,  S10  (setup  at  6  a.m.)* 
Tailgatmg  S5.  Talk^n  on  146.420 
and  147.0a0(+).  Contact  Betty 
McGinn  N8SIH  (810)  79h4484, 
orSASEto  P.O.  Box  W0072,  Utica 
Ml  48318-0072.  E-maif  [Boops@ 
junoxom].  Visit  the  club  Web 
page  at  [wwwJIash.net/^fcarc]. 

SEP19 

ADRIAN,  Ml  The  Adrian  ARG^s 
27th  Annual  Hamfest  and  Com- 
puter Show  will  be  held  at  the 
Lenawee  County  Fairgrounds  in 
Adrian.  Tickets  are  $5.  Trunk 
sales,  VE  exams.  Contact  Brian 
J.  Sarkisian  KG8C0.  (517)  265- 
1537  or  lkg8co@lni.netl  The 
AARC  Web  site  is  at  Ihttp:// 
www.LNi.neUwBtqel 

HAMILTON  TWP,  NJ  "FallFest 
'99\  sponsored  by  the  Delaware 
Valley  Radio  Assn.,  m\\  be  held  at 
Tall  Cedars  of  Lebanon  Picnic 
Grove,  Sawmill  Rd.»  Hamilton 
Twp.  NJ,  1-95  North  to  1-295 
South:  Exit  60A  to  1-1 95  East;  Exit 
2  to  Yardville:  South  Broad  Si.  to 
end.  approx.  3.7  miles;  left  at  Yield 
onto  Old  York  Rd.;  next  nght  onto 
Sawmilt  Rd.:  site  1.1  miles  on 
right.  Open  to  buyers  at  8  a.m. 
Open  to  sellers  at  6:30  a.m. 
Admission  $6,  non-ham  spouses 
and  children  admitted  free.  Free 
parking.  Tailgating  space  $10, 
includes  one  admission.  Covered 


table  space  S15,  includes  one 
table  and  one  admission,  some 
electricity.  Advance  covered 
space  reservations  available. 
ARRL  table.  Talk-in  on  146.67(-). 
Contact  FallFest  '99,  DVRA,  P.O. 
Box  7024.  West  Trenton  NJ 
08628,  TeL  (609)  882-2240.  See 
the  Web  page  at  [www.slBc.com/ 
w2zql 

NEWTOWN.  CT  The  Westem  CT 
Hamfest  will  be  held  at  the 
Edmond  Town  HafI,  Rte.  6.  Exit  19 
on  1-84.  Open  9  a.m -2  p.m.  Setup 
at  7  a.m.  New  equipment  dealers, 
flea  market,  tailgating.  computers. 
Tables  SlO;  tailgating  S6  (each 
includes  1  admission).  Admission 
S4  (under  12  free).  Talk-in  on 
146.67  MHz,  Contact  Jeff  Cantor 
WB3DLG.  P.O.  Box  3441.  Dan- 
bury  CT  06813-3441.  Tel.  (203) 
857-7050. 

SEP  25 

DAYTON  A  BEACH,  FL    The 

ERARA  and  D8ARA  dubs  have 
again  joined  together  to  bring  you 
the  3rd  annual  Daytona  Beach 
Hamfest  and  Computer  Show, 
Sat.,  Sep.  25th,  9  a.m -5  p.m.,  at 
the  Embry  Riddle  Aeronautical 
Univ,  campus  on  Clyde  Morris 
Blvd,.  just  1  mile  south  of 
Internatfonai  Speedway.  Talk-in  on 
147.1 5Q{+600),  starting  at/a.m. 
Doors  open  9  a.m.  sharp.  Lunch 
will  be  provided  at  modest  cost  by 
Embry-Riddle  student  organi- 
zations. Admission  is  $5.  For 
advance  tickets  send  a  check  or 
money  order  atong  with  an  BASE 
to  ERAU  C/0  Student  Activities, 
600  S.  Clyde  Morris  Blvd.. 
Daytona  Beach  FL  32114.  before 
Sep.  10th,  Handicap  parking  is 
provided.  6-ft.  tables  with  power 
are  $7  for  one,  $6  for  each 
additional,  5-ft.  tables  are  S6  for 
one  table,  S5  for  each  additional. 
All  tables  have  power  connections. 
Tailgate  sites  in  the  paved  parking 
lot  are  S3,  no  power.  VE  exams  for 
all  classes.  There  will  t>e  a  Ndden 
transmitter  hunt  (with  a  S50  cash 
prize)  at  4  p.m.  You  must  have  a 
paid  admission  ticket  and  sign  up 
for  the  hunt  before  4  p.m.  to  be 
eligible  for  the  prize.  Contact 
DBARA-Hamfesl  P.O.  Box  9852, 
Daytona  Beach  FL  32120:  or  e- 
maif  [munseyj^  mindspnng.com}. 
Web  pages  are  at  [http:// 
www.amenca,com/'-dbara/]  and 
[htip'J/www.db.erau.  edu/campus/ 
student/cht/eraral^ 


HORSEHEADS,  NY  The  Amateur 
Radio  Assn.  of  the  Southern  Tier 
will  present  its  24th  Annual  Elmira 
International  Hamiest-Computer 
fest  on  Sat.,  Sep,  25th,  at  the 
Chemung  County  Fairgrounds  in 
Horseheads.  Talk-tn  wilj  be  on 
147.360.  with  an  afternate  fre- 
quency of  146.700  (in  case  the 
primary  frequency  is  down).  There 
will  be  dealer  displays  of  new 
equipment  and  a  large  flea  mar- 
ket area.  Breakfast  and  lunch  will 
be  served  on  the  premises. 
Admission  is  S4  tor  advance 
tickets.  S5  at  the  gate.  The  event 
will  run  6  a.m,^  p.m,.  with  VE 
exams  starting  at  9  a.m.  For  VE 
exam  info,  contact  John  at  (607) 
565-4020.  Dealers,  please  call 
Gary  at  (607)  739-0134.  For 
tickets^  call  Dave  at  (607)  589-7495. 

SEP  26 

YONKERS,  NY  The  Metro  70  CM 
Network    will    host    a    Giant 

Electronic  Flea  Market  Sep.  26th 
at  Lincoin  High  School.  Kneefand 
Ave.,  Yonkers  NY.  9  a.m,-3  p.m., 
rain  or  shine-  Free  parking.  No 
tailgating.  Indoor  flea  market  only. 
Donation  $6,  kids  under  12  free. 
Vendors,  for  advance  table  reser- 
vations, the  tst  table  is  $19,  $15 
each  additional  tabie.  Aii  tables  30 
inches  x  5  ft.,  or  bring  your  own 
tables  at  S14  for  a  6-ft,-long 
space.  Tables  are  $25  each  at  the 
door,  or  $20  for  a  6-ft.  space.  Full 
payment  is  due  with  registration. 
Table  setups  are  at  7  a.m.  For 
registration,  calf  Otto  Supliski 
WB2SL0.  (914)  969-1053.  Talk-in 
on  440.425  MHz  PL  156,7; 
223.760  MHz  PL  67.0;  146.910 
MHz;  and  443.350  MHz  PL  156.7. 
Mail  paid  reservations  to  Metro  70 
CM  Network,  53  Hayward  St., 
Yonkers  NY  10704. 

SPECIAL  EVENTS,  ETC, 

AUG  20-22 

YORK  COUNTY,  PA  On  the  days 
of  Aug.  20.  21.  and  22.  the  Yori^ 
County  ARC  and  its  memt»ers  will 
maintain  an  active  presence  on 
the  amateur  radio  frequencies  of 
7.250.  14.250,  21.250,  and 
28,500  MHz.  to  a»ow  as  many 
amateur  radio  contacts  through- 
out the  world  as  possible.  To  apply 
for  a  Special  Event  Award,  please 
send  a  photocopy  of  your  logs  or 
QSLs  with  3  IRC  (or  S3  US)  to  the 
award  manager:  KC3TL.  Pete 


deVofpi,  408  Hillside  Ave.,  New 
Cumberiand  PA  1 7070^3036  USA. 
The  award  certificate  bears  the 
official  seal  of  the  York  County 
250th  Anniversary,  and  is  signed 
by  the  four  commissioners  of  York 
County.  A  printing  of  only  2500  of 
these  limited  edition  awards  will 
prove  to  make  this  certificate  a 
very  valuable  awamt  for  collectors, 

AUG  21-23 

SONOMA,  CA  The  Amateur 
Radio  Clubs  of  Sonoma  County 
CA.  co-ordinated  by  the  Empire 
ABS.  K6EAR,  will  operate  a 
Special  Event  station  2400  UTC- 
0000  UTC  at  the  Pacific  Coast  Air 
Museum's  annual  Open  House 
and  Air  Show  at  the  Sonoma 
County  Airport.  Participating  clubs 
are  the  Sonoma  County  Radio 
Amateurs,  the  Redwood  Empire 
DX  Assn.,  the  Valley  of  the  Moon 
ARC,  and  EARS.  Operating  fre- 
quencies will  be  7.044.  7.244^ 
14.044,  14.244.  21,044  and 
21.344.  For  QSU  send  QSL  and 
a  #10  SASE  to  EARS.  P.O.  Box 
41 5h  Santa  Rosa  CA  95402 
USA. 

AUG28-SEP2 

HAGERSTOWN,  MD  TheAntietam 
Radio  Assn.  will  operate  W3CWC 
1 600Z-^200Z  Aug.  28th-Sep,  2nd 
to  commemorate  the  130th  an- 
niversary of  the  birthday  of  Hiram 
Percy  Maxim,  an  ARRL  co- 
founder  and  noted  inventer, 
Operation  wili  be  on  or  near  3. 905, 
7,23,  7.035,  14.250.  28.450,  and 
147.09  MHz.  Acolorfui  certificate 
will  be  available  after  the  QSO  for 
a  QSL  and  large  SASE,  Mail  to  the 
Antietam  Radio  Assn.,  P.O.  Box 
52.  Hagerstown  MD  21741-0052 
USA.  Please  mail  requests  for  the 
certificate  by  Sep.  30.  1999. 
Thank  you. 

SEP  11-12 

MARIETTA.  OH  W8HH.  the 
Marietta  Amateur  Radio  Club 
Station,  will  be  celebrating  the 
annual  Ohio  River  Sternwheet 
Festival  with  a  Special  Event 
statkxi  on  Sat.  and  Sun.,  S^.  1 1  tti 
and  12th.  Hours  of  operation  are 
^  follows:  Sat— 1300-2300  UTC; 
Sun.— 1300-1900  UTC.  CW  will 
be  .055  kHz  up  on  1 60, 75/80. 40, 
20,  15.  and  10  meters.  On  SSB, 
on  General  subbands  up.  A  cer- 
tificate will  be  issued  for  confinned 
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the  first  type  of  ham  or  even  the  ttiird  type — or 
he  may  just  get  out  of  amateur  radio  in  disgust. 
{Then  we  aJI  lose.)  This  type  of  ham  just  needs  a 
helping  hand,  someone  who's  willing  to  help  him 
set  up  a  station  or  even  upgrade!  They  tend  to 
find  only  the  disgruntled  hams,  and  end  up  leav- 
ing the  hobby.  Funny  how  most  of  us  never  seem 
to  rK>tk:e  this  type  of  ham  as  they  slowly  fade 

3,  The  Very  Rare  Ham. 

This  is  the  ham  who  wants  to  help  out,  and 
does,  in  every  way  that  he  or  she  can.  This  can 
t>e  in  the  form  of  joining  the  ARES,  becoming  a 
VE,  starting  a  ham  radio  class,  setting  up  a  club 
station,  helping  out  in  the  community,  or  helping 
that  second  type  of  ham.  Keep  in  mind  that  this 
type  is  very  rare  and  if  you  find  one,  doni  lose 
touch.  Too  bad  that  this  type  of  ham  seems  to  be 
a  dying  breed.  They  might  not  be,  if  a  few  more 
lype  two"  hams  were  helped  out  by,  say,  the  lype 
one""  hams.  Type  three  hams  care  about  amateur 
radio  and  its  future. 

Which  type  are  you?  Food  for  thought!! 

Reprfnied  from  theJhe  '^Modulator'  (FL  Myers 
FL),  October  1998;  ex(^rpts  by  Clmton  Herbert 
AB7RG. 


Electrifying  Health  News 


OBCLE  1»  ON  READER  SEFtVlC£  CARD 


Six  years  of  research  have  produced  iiltfe  hard 
evidence  that  the  magnetic  fields  amund  elec- 
tric power  lines  cause  cancer,  yet  some  linger- 
ing concerns  remain.  This  is  the  gist  of  a  National 
Institutes  of  Health  report  released  on  Tuesday, 
June  15th. 

The  report  says  that  there  have  been  some 
small  statistical  associations  between  magnetic 
fields  and  childhood  leukemia  as  weli  as  chronic 
lymphocytic  leukemia  in  adults  exposed  to  the 
fields  through  their  work.  But,  says  the  report, 
there  is  little  confirmable  documentation  to  make 
any  valid  connection  between  the  two. 

The  report  indicates  that  research  is  continu- 
ing in  the  area  of  these  lingering  concerns.  Also 
that  until  we  know  a  lot  more,  efforts  to  reduce 
human  exposure  to  all  etactromagnetic  fields 
should  continue.  [Italics  added.] 

Meanwhile,  the  Consumer  Product  Safety 
Council  says  that  thirty-two  percent  fewer  people 
acckjentally  were  efectrocuied  in  t995  than  In 


1985,  The  actual  number  of  electrocuticms  de- 
clined from  340  in  1 985  to  230  in  1 995,  Ten  per- 
cent of  the  electrocutions  tn  1995  were  attributed 
to  mistakes  in  instaJling  or  servicing  rooftop 
antennas. 

Thanks  to  the  NIH  and  CPSC,  via  Newsltrja, 
Bill  Pasternak  WA61TF,  editor. 


III 


Brazilian  Year  2i 
Moonbounce  Conference 


The  Araucaria  DX  Group  is  worWng  on  earty 
preparations  to  stage  an  international  amateur 
radio  event  to  be  held  next  year  in  Brazil! 

This  event  will  be  identified  as  the  ""EME  2000 
Brazil  Conference."  it  is  bi-annual  and  was  last 
staged  in  Paris  in  1998  (prior  to  that,  in  Washing- 
ton DC  in  1996). 

The  forthcoming  conference  will  be  the  ninth, 
and  will  be  dedicated  to  432  MHz  and  upward 
Earth  Moon  Earth  (EME)  amateur  radio  activi- 
ties, covering  all  technical  aspects  of  this  facet 
of  the  hobby* 

We  have  received  offers  to  present  26  techni- 
cal  papers  at  tfils  conference.  Rio  de  Janetro  has 
been  saie^^ed  as  the  conference  location,  bjkI 
the  event  will  take  place  on  August  1 6th  and  1 9tti, 
2000, 

A  Web  page  covering  this  event  is  available 
on  the  Internet  at  [www,eme2000.com,brl.  Please 
^nd  E*nmJ1  to  [enne@ineparcom.b^. 

From  an  announcBment  sent  by  D.  W.  Murder) 
PY5ZBU 


The  Evolution 

of  Amateur  Radio  Clubs 

Radio  clubs  have  existed  tor  over  75  years, 
but  it  was  not  until  the  conclusion  of  Worfd  War  II 
that  ham  radio  clubs,  associatbns^  and  societ- 
ies peaked  in  popularity.  Most  pre-war  clubs  were 
experimenter  groups  interested  in  the  new* 
emerging  technology  of  elech^onics  and  commu- 
nication science.  Locally,  the  Jacksonville  Radio 
Club  was  active  in  the  1930s.  Though  hams  be- 
longed, amateur  radio  was  not  the  only  focus. 

After  the  FCC  lifted  the  wartime  ban  on  ama- 
teur radio  operation  in  1945.  an  evolution  from  a 
mostly  technicaJ,  science-oriented  club  model  to 
a  multipurpose  group  accelerated.  The  focus 
riaaowed,  with  amateur  radio  becoming  the  main 


2-way  contact.  Send  QSL  and  9" 
X  12*  SASE  to  W6HH,  RO.  Box 
393,  Marietta  OH  45750  USA. 

PLATTSBURGH,    NY       The 

Champlain  Valley  ARC  will 
operate  their  Station  W2UXC. 
1 400Z-1 9Q0Z.  Sep.  1 1  th-1 2th  on 
7.265  or  14,265  MHz,  to 
commamorata  the  Battle  of 
Plattsburgh,  the  final  invasion 
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before  the  end  of  the  War  of  1 81 2. 
For  a  certificate,  send  an  SASE 
to  CVARC,  PO.  Box  313, 
Morrisonville  NY  12962  USA. 

SEP  25-26 

HAMPTON,  VA  The  VASC 
Amateur  Radio  Group,  Inc.,  wilt 
oparate  KE4ZXW  Sat.,  Sep.  25th 
and  Sun,,  Sep.  26th,  0-2400Z  on 

lust  1999 


UO-22  or  KO'25;  1500-2200Z  at 
:00  on  7.265;  at  :15  on  14.265  and 
at  :30  on  28.365.  The  occasion  is 
to  celebrate  4  full  years  of  9600- 
baud  automatic  satellite  station 
operation,  and  amateur  radio 
exhibit.  To  apply  tor  an 
Anniversary  QSL,  SASE  to  Ed 
Brummer  W4RTZ,  108  Oyster 
Cove  Rd.,  Yorktown  VA  23692 
USA 
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NeUER  SnV  DIE 

continued  from  page  4 

that's  progress,  eh?  The  problem  is  that 
some  software  companies  don't  know 
ihey  have  problems,  and  others  aren't  tell- 
ing. You  may  have  some  nasty  surprises 
on  January  1,  when  your  computer 
freezes  as  solid  as  the  ice  outside. 

The  Sky  Is  Falling! 

It's  difficult  not  to  get  swept  up  in  the 
Y2K  hysteria.  Well,  here's  an  example 
from  my  E-mail.  Chew  on  this  , . . 

'There's  a  good  article  in  the  January 
Scientific  American  on  Y2K,  with  this 
title  and  subtitle:  'Fixing  Y2K  seems 
simple;  change  all  two-digit  years  to 


four  digits-  But  that  tedious  and  unex- 
pectedly difficult  process  will  take  more 
time  than  is  left/  The  article  concludes: 
'I  believe  that  severe  disruptions  will  oc- 
cur and  they  will  last  perhaps  a  month. 
Additional  problems,  ranging  from  an- 
noyances to  more  serious  issues,  will 
continue  to  crop  up  throughout  2000."' 

Just  a  month  without  a  major  resource 
like  water  or  electricity  in  the  middle  of 
winter  could  drastically  thin  out  popula- 
tions* Scientific  American  hasn't  done 
anywhere  near  as  much  research  on  this 
issue  as  I  have.  They  are  incorrect.  The 
disruptions  are  going  to  last  much, 
much,  much,  much  longer  than  just  a 
month.  That  sort  of  optimism  isn't 
backed  by  any  objective  facts.  When  the 
grid  collapses,  we  aren't  going  to  see  it 


come  back  up,  I  agree  with  Gary 
North's  bleak  assessment. 

The  Canadian  government  is  telling 
the  truth  to  their  citizens^  while  ours  is 
predictably  lying  to  us  about  what  is 
coming.  They  know  damn  well  what  is 
coming:  (Clinton  has  recently  signed  ex- 
ecutive orders  10997-11095,  12919, 
12938  solely  for  the  purpose  of  putting 
us  under  martial  law.  They  can  be 
viewed  at:  [http://www.disastercenten 
com/law  J. 

View  them,  then  check  this  out:  A 
newspaper  article  titled  "Marines  Seize 
Downtown"  appeared  in  the  July  24, 
1998,  Jacksonville  Florida  Metro,  iOO 
U.S.  Marines  took  part  in  a  training  ex- 
ercise called  *TJrban  Warrior'^  to  piBctice 
seizing  control  of  key  parts  of  the  city,  A 


criterion  for  club  affiliation.  Recruitment  of  new- 
comers, trainfng  classes  for  the  new  Novice  class 
license,  public  relations,  more  operating  events, 
emergency  communications  assistance,  and  ex- 
change of  technical  infomiatron  became  major 
objectives  of  many  clubs. 

Until  the  late  1960s,  hams  In  an  area  were 
usually  unified  under  a  single  club  banner.  The 
ham  population  then  was  about  a  third  of  what  it 
is  today.  A  large  cJub  had  75  members. 

Around  1970,  VHF  FM  and  repeaters  soared 
in  popularity.  Commercial  technology  of  the  '60s 
became  available  cheaply  to  hams  as  surplus. 
Early  repeaters  usually  required  combined  efforts 
of  hams  in  an  area  to  finance,  install,  and  main- 
tain. Traditional,  general  interest  groups  became 
fragmented  and  were  often  indifferent  to  inter- 
ests of  those  who  were  amazed  by  repeaters, 
aulopatches,  and  the  novelty  of  reliable  local 
mobile-to-mobile  communications  capability.  A 
ham  with  an  HT  in  public  m  1973  brought  looks 
of  amazement  from  non-hams  who  gasped  as 
an  autopatch  was  conducted.  Today,  such  capa- 
bility is  routine,  but  in  the  70s,  it  was  a  btg  break- 
through. 

Special  interest  clubs  with  a  nanow  focus  char- 
acterized the  t970s.  VHF  FM/repeater  groups 
were  the  most  popular,  followed  by  DX/contest 
groups,  and  later  came  digital  clubs.  General  in- 
terest dubs  continued  to  decline  in  the  1980s, 
although  not  drastically, 

Historfcally,  hams  have  not  been  attracted  to 
■ilubs  in  major  percentages.  In  a  midsize  city  of 
1 ,000  hams,  typically  about  350  to  400  will  be 
active  at  any  one  time,  f^any  operators  run  "hot 
and  cold"  over  the  years,  drifting  between  active 
participation  and  inactivity.  Han:is  are  not  known 
as  joiners. 

About  250  of  the  1 ,000  hams  will  befong  to 
the  ARRL.  180  or  so  will  join  a  local  club,  and 
about  60  of  those  will  regularly  attend  club  func- 
tions and  meetings.  And  a  core  group  of  about 
50  (57o  of  the  total)  will  serve  as  officers  or  project 
Chairpersons.  It  is  this  core  group  which  Is  key  to 
the  future  of  amateur  radio  clubs. 


/ 


tftcreasingly,  members  of  the  1990s  tend  to 
have  a  "been  there,  done  that"  outlook  when  it 
comes  to  volunteering  for  club  duties.  Many  will 
perfomn  a  function  one  or  two  times  and  then 
move  on.  Ham  radio  and  clubs  rate  a  low  priority. 
Many  members  come  to  view  themselves  more 
as  ''subscribers"  than  as  members.  They  expect 
to  receive  club  services  soch  as  repeater  access 
and  autopatch  use  but  are  not  motivated  to  exert 
much  effort  aside  from  paying  annual  dues,  A 
repeater  group  officer  once  remarked  that  the 
best  way  to  ensure  a  brg  meeting  turnout  was  to 
have  the  repeater  "crash"  a  few  days  before  the 
meeting  and  stay  off  the  air.  Members  who  have 
not  been  to  a  function  in  years  will  turn  out,  de- 
manding to  know  the  cause  of  ttie  interruption  of 
their  ''service"  and  upon  whom  to  fix  the  blame. 
While  somewhat  overstated^  there  is  some  truth 
to  this. 

Most  clubs  {amateur  radio  and  otherwise)  are 
possible  due  to  eiforts  of  that  5%  core.  These 
operators  repeatedly  take  part  in  club  activities 
and  lead  projects.  Some  remain  active  for  de- 
cades. The  future  of  clubs  rests  on  keeping  this 
core  at  critical  mass.  Without  a  sufficient  core,  a 
club  will  not  function.  An  interesting  facet  is  that 
although  our  club's  membership  has  varied  from 
60  to  almost  500  over  the  years,  the  size  and 
quality  of  the  core  has  been  largely  independent 
of  the  membership  size  during  any  year.  A  club 
of  60  members  might  have  15  core  members 
while  a  club  of  500  might  have  20  or  30! 

Large  clubs  are  preferable  because,  when 
regulatory  problems  arise,  officials  tend  to  listen 
to  large  groups  of  people  rather  than  individuals. 
Postage  breaks  for  mailing  newsletters  are  avail- 
able whenever  200  or  more  are  sent  at  the  same 
time. 

Clubs  that  survive  will  be  those  who  identify 
those  activities  which  can  attract  the  interest  of 
core  members,  who  then  promote  the  activity  to 
the  membership.  Members  vote  for  or  against  an 
activity  by  their  participation  or  non-participation. 
Clubs  usually  have  limited  resources  in  funds  and 
volunteers,  and  these  should  be  focused  on  a 
limited  number  of  well-chosen  activities. 


Activities  should  be  oriented  toward  the  en- 
try-level ham,  although  more  advanced  alterna- 
tives can  be  included  if  volunteer  resources 
permit.  Meetings  should  not  be  too  technical— 
an  EE  degree  shouldn't  be  necessary  to  under- 
stand  the  speakers. 

A  trend  is  toward  fewer  in-person  meetings. 
Some  special  interest  clubs  have  cut  back  to 
quarterly  meetings.  Some  general  interest  clubs 
meet  every  other  month. 

Club  newsletters  may  become  endangered. 
Nationally,  many  clubs  have  dropped  them.  The 
newsletter  of  the  future  may  be  delivered  efec- 
tronicatly.  Club  functions  and  activities  change 
as  years  pass. 

By  Billy  Williams  N4UE  seen  In  the  Febmary 
1997  issue  of  the  Balanced  Modulator,  published 
by  the  North  Florida  Amateur  Radio  Society. 
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similar  e^g^iicise  took  place 
last  May  in  Chicago  with  80 
U.S.  Mai'ines.  As  part  of  the 
Navy,  the  Marines  aren't  con- 
strained  by  the  posse  comi- 
tattts  restrictions  that  prohibit 
the  army  from  domestic  law 
eiiforcemeot,  (Of  course  when 
martial  law  is  declared,  posse 
comitatus  will  be  suspended 
by  executive  orders.) 

Canadian  Government  Is 
Tt*lling  the  Truth 

The  Canadian  government 
has  been  far  more  up  front 
about  the  fact  thai  martial  law 
is  coming.  In  an  editorial  in 
the  Canadian  newspaper  The 
National  Post  on  December 
28.  1998,  it  states  that  the 
RCMP  (Royal  Canadian 
Mounted  Police)  are  recom- 
mending that  prudent  Canadi- 
ans keep  at  least  two  weeks 
worth  of  food  and  cash  and  a 
month's  worth  of  water  stored 
for  January  of  2000.  The  Ca- 
nadian armed  forces  have 
been  preparing  for  the  largest 
mobilization  since  the  Sec- 
ond World  War.  Operation 
Abacus  will  deploy  up  to 
32,000  troops  to  quell  insur- 
rections and  rescue  the  unfor- 
tunate when  the  next  millen- 
nium begins.  The  Canadian 
federal  Year  2000  contingency 
planning  group  is  recommend- 
ing the  sweeping  powers  of  the 
Emergencies  Act  (the  replace- 
ment of  ihe  old  War  Measures 
Act)  be  at  the  ready  if  and 
when  chaos  strikes.  The  U.S. 
government  will  never  be 
this  honest,  and  the  Cana- 
dian government  is  not  being 
forthright  enough. 

People  worldwide  are  go- 
ing to  need /fir  more  than  just 
the  2  weeks'  worth  of  food 
and  the  one  month's  supply 
of  water  that  the  Canadian 
government  is  recommending. 

With  a  daily  feeding  on  that 
kind  of  stuff,  it's  easy  to  start 
contemplating  on  what  a 
house  of  cards  our  civiliza- 
tion really  is.  When  the  whole 
western  U.S.  managed  to  re- 
cently lose  power  lor  several 
hours  because  one  small  power 
station  went  down,  are  the 
suggestions  by  some  experts 
that  come  January  One  the 
grid  could  go  down  and  stay 
down  all  that  ridiculous?  If  it 
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does,  what  might  happen  as  a 
result?  Almost  everything  we 
have  depends  on  power  No 
power,  no  planes  or  trains.  No 
trains,  no  gasoline.  No  power, 
no  businesses  or  stores  open. 
No  gasoline,  no  trucks  deliv- 
ering food.  No  roads  plowed. 
No  water  supply,  No  tele- 
phones. No  radio  or  TV.  No 
banks.  No  toilets.  No  stock 
market.  No  newspapers.  The 
results  of  all  that  arc  so  awful 
diat  we  don't  even  want  to 
think  about  it.  Forget  it,  Tliat's 
just  the  ran  tings  of  some  hys- 
terics. It'll  never  happen.  It 
can't  happen!  Y2K  is  just  go- 
ing to  be  a  minor  annoyance, 
righi? 

Hmm,  let's  see  now,  how 
much  would  a  solar  power  sys- 
tem cost  that  would  at  least  run 
my  ham  station  if  the  power 
went  down?  My  emergency 
diesel  generator  would  eventu- 
ally run  out  of  fuel,  so  Td  want 
solar  or  wind  power  to  keep 
my  ham  rig  going. 

Hey,  Fve  got  to  stop  that 
kind  of  thinking.  That's  just 
crazy. 

Hmm,  maybe  I  should  put 
up  a  new  tower  so  Fit  have  a 
better  signal.  You  know,  just 
in  case. 

Nah.  Stop  worrying,  be 
happy.  Everything  is  going  to 
be  just  fine. 

Sanguinity 

ril  tell  you  why  Tm  semi- 
obsessed  with  the  Y2K  mess. 
Yes,  I  saw  the  issue  of  Time 
with  the  cover  feature  ridicul- 
ing the  Y2K  worry warts-  But 
Tve  also  noticed  that  the 
people  who  seem  to  have  the 
best  grasp  of  the  situation  are 
far  less  sanguine.  An  item  in 
Newsweek  the  same  week 
said  that  the  Social  Security 
computers  will  keep  the  checks 
going  to  the  aged,  but  that 
there  arc  some  serious  prob- 
lems with  the  Medicare  and 
Medicaid  systems- 

When  the  MrrS  Altaii'  8800, 
die  first  microcomputer,  was 
announced  in  Januaiy  1975,  I 
did  two  things,  I  recognized 
the  potential  impact  of  this 
development,  so  I  got  one  and 
sat  down  to  learn  exactly  how 
it  worked.  It  was  this  adven- 
ture that  sparked  the  idea  for 
Byre    magazine.     The    first 


year's  issues  were  done  6y 
me  and  the  73  staff. 

It's  my  understanding  of 
how^  computers  wx^rk  that  wor- 
ries me  the  most  about  Y2K, 
They  are  no  mystery  to  me.  If 
you've  used  one  much  you 
know  how  easily  even  a  slight 
bug  or  virus  can  blow  your 
data  to  smithereens.  And  Y2K 
is  one  hell  of  a  bug! 

I  look  at  how  dependent 
our  whole  civiUzation  has  be- 
come on  computers.  They're 
running  our  airlines,  trains, 
power  companies,  telephone 
systems,  banking,  satellites, 
communications  systems,  ev- 
ery aspect  of  the  media,  our 
VCRs,  microwaves,  our  wash- 
ing machines,  and  so  on.  If 
you  stop  and  think  about  it, 
we  have  one  heck  of  a  house 
of  cards,  with  all  of  these  sys- 
tems interrelated,  so  if  one 
goes  down,  blooey,  they  all 
collapse. 

If  the  railroad  computers 
stop  the  railroads,  the  coal 
stops  going  to  power  stations 
and  the  power  grid  shuts 
down.  We've  seen  how  deli- 
cately that  system  is  set  up, 
with  whole  parts  of  the  coun- 
try losing  power  when  one 
small  system  breaks  down. 
No  power:  no  railroads,  no 
banks,  no  TV  stations,  no 
newspapers,  no  grocery  stores, 
no  gas  pumps  J  no  telephones, 
and  so  on.  If  any  part  of  the 
whole  system  Fails,  that'll 
crash  everything  else.  Then 
the  question  is,  how  long  may 
it  take  to  get  everything  going 
again?  And  where  do  they 
start — without  communications. 

I  hope  that  Y2K  will  be  the 
''bump  in  the  road"  the 
Polly  annas  are  predicting.  I 
also  hope  that  it  isn't  going  to 
be  the  catastrophe  that  the 
people  who  have  done  the 
most  serious  investigating  are 
predicting. 

Having  run  some  software 
companies,  it's  been  my  ex- 
perience thai  as  a  general  rule 
it  takes  about  seven  times  as 
long  as  programmers  predict 
to  eet  their  softwaie  working 
right.  In  this  case,  they  have 
to  go  over  hundreds  of  mil- 
lions of  lines  of  code,  uften  in 
some  prehistoric  language, 
and  correct  the  date-sensitive 
problems.  Then  they  have  to 
test  drive  the  repaired  code. 


looking  for  errors  they  missed, 
ajid  coirecting  new  errors 
they've  introduced.  This  is  not 
trivial,  to  use  the  program- 
mer's term. 

So  here  wc  have  tens  of 
thousands  of  interrekued  sys- 
tems, anv  one  of  which  could 
trigger  the  domino  effect. 
Maybe  millions,  I  hope  the 
speed  bump  in  the  road 
doesn't  turn  out  to  be  Mt. 
Everest. 

Bamboozled 

The  government  is  now 
taking  over  half  of  your  pay 
for  its  programs.  And,  when 
you  look  closely  at  most  of 
them,  your  money  is  being 
wasted.  You  could  more  than 
double  your  pay  if  you'd  stop 
the  bandits  you've  elected 
and  then  reelected  from  so  inn 
hog  wild  with  your  money. 

The  federal  government 
now  takes  23%  of  the  gross 
domestic  product,  up  from 
18%  in  1960  and  only  4%  in 
1930!  The  huge  government 
we've  let  build  up  would  be 
totally  unrecognizable  to  our 
founding  lathers,  who  gave 
Congress  very  limited  spend- 
ing authority.  And  most  of  it*s 
spending  on  social  projects. 
Entitlements.  These  are  pro- 
grams where  Paul  is  entitled 
to  Peter's  money.  Robbing 
Peter  to  pay  Paul. 

Social  Security  has  bal- 
looned from  $25  billion  to 
$336  billion,  with  no  ceiling 
in  sight.  Health  care  has  gone 
from  $2  billion  to  $272  bil- 
lion. Welfare  from  $30  billion 
to  $225  billion,  and  the  pov- 
erty rates  are  no  lower  now 
than  before  the  War  on  Pov- 
erty started.  Yet  national  de- 
fense spending  has  only  about 
doubled  in  die  last  50  years! 

We  have  met  the  enemy 
and  the  enemy  is  us.  We  are 
the  ones  who  elect  these 
spenders,  and  then  we  keep 
reelecting  them  until  they 
head  a  spending  committee. 
And  we  still  reelect  them,  no 
matter  how  much  it  is  costing 
us  out  of  our  pockets. 

As  in  so  many  things  that 
we  have  been  led  to  believe 
in,  we've  been  bamboozled. 
Hoodwinked.  Scannned.  De- 
frauded. Screwed, 

As  1  mentioned  when  I  re- 
viewed  A  Nation  of  Millionaires, 


If  our  Social  Securily  with- 
holdings were  invested  as  they 

are  doing  in  Chile  and  a  grow- 
ing  number  of  other  couniries. 
and  it  we  could  have  health 
care  savings  accounts,  then 
we'd  all  be  able  to  retire  as 
multi-millionaires. 

Wasting  Money 

Otie  of  the  larger  hamiesls 
that  has  stopped  inviting  me 
to  speak  sent  me  a  form  letter 
suggesting  that  I  donate  prizes 
and  ad\'enise  in  their  program. 
Hey,  sorry,  guys. 

I  may  be  a  difficult  learner, 
but  if  you  hit  me  on  the  head 
Ion 2  enough  it  final Iv  sets  niv 
attention.  For  many  years  I 
was  happy  to  send  a  bunch  of 
pri7.e  subscriptions  to  ham- 
fests.  But  after  having  enough 
hams  come  by  my  booth  and 
not  subscribe  because  they 
were  hoping  tu  win  one  nf  (he 
prize  subs.  I  finally  stopped 
shooiirtg  myself  in  the  foot. 
How  manv  ham  ries  would 
providing  one  as  a  pri/e  stop 
beins  sold  at  a  hamfesl?  Then 
there's  the  idea  that,  gee, 
someone  is  soine  to  net  the 
eLjuipment  for  free,  so  why 
should  I  shell  out  S600  for 
something  that  could  be  free? 
A  prize  tends  to  cheapen  the 
product  in  a  prospective  cust- 
omer's eyes. 

Well,  how  about  pro^^ 
booklet  ads?  For  years  I  ran 
every  kind  of  ad  I  could  think 
of  in  ham  Test  prograin  books, 
1  don't  think  I  ever  got  one 
single  subscription  as  a  re- 
su]l  Not  one!  Oh,  the  hams 
grab  a  program  when  they  get 
lo  ihe  hamfes!.  and  a  fen  of 
them  actually  look  to  see 
what  talks  are  gtiing  to  be 
where  and  when.  There's  no 
evidence  that  a  program  book 
has  ever  been  looked  ai  after 
that  It  goes  up  on  a  shelf  in 
the  shack  and  lies  there  un- 
touched until  the  ham  dies 
and  his  wife  can  fmally  throw 
it  and  all  those  ham  maga- 
zincs  out.  There  is  no  rect>rd  of 
a  hain  ever  throwing  anything 
iiam-relaied  out.  Unless  the 
ham  specifies  in  his  will  that 
his  QSL  collection  is  to  be 
buried  wiih  him,  as  is  usually 
the  ease,  the  XYL  wilt  throw 
that  clutter  out,  too. 

Ham  industrj^  people,  unless 
you  arc  solidly  convinced  that 


any  prize  you  donate  is  going 
to  somehow  result  in  your 
selling  ten  times  the  cost  of 
your  equipment  in  added 
sales,  donH  be  a  sucken 

Leadtrs  and  Followers 

When     1     see     teenagers 

smoking.  1  know  two  things. 
One.  they're  stupid.  Two, 
they're  more  worried  about 
what  others  think  of  ihem 
than  what  they  think  of  them- 
selves. I  know  ihcy  are  fol- 
lowers (a.k.a.  sheep). 

When  I  see  teenagers  \^'ear- 
ing  baseball  caps  on  backwards 
I  faiow  they  are  tbllow  ei^. 

When  I  see  ihem  wearing 
sloppy,  baggy  clothes  I  know 
they  are  unable  to  think  for 
themselves  and  will  never  be 
leaders  or  entrepreneurs. 

When  I  see  kids  with  iheir 
sneaker  laces  trailing  1  know 
they  are  folkiwers. 

When  I  see  teenagers  drink- 
ing beer,  I  know  they  are 
followers  and  incapable  of 
original  thoughts- 

When  I  was  in  college  a 
group  of  my  fraternity  broth- 
ers would  bring  in  a  keg  of 
beer  on  weekends  and  get 
stinking.  Tve  watched  the  aluiiv 
ni  reports  and  none  of  'em 
have  ever  achieved  anything  of 
significance.  While  they  were 
boozing  it  up  in  the  living 
room,  1  was  in  my  ham  shack 
making  contacts  with  hams 
around  the  world  and  btiikl- 
ing  ham  and  hi-fi  equipment. 

Many  of  'em  smoked,  I 
think  they're  almost  all  dead 
now. 

Oh,  1  tried  smoking  and 
been  but  my  body  w  amed  me 
against  that  crap  and,  not  be- 
ing driven  by  peer  pressure,  I 
paid  attention.  Ditto  coffee, 
too,  oddly  enough. 

No  Takers 

A  note  tmm  Keith  KA^I.DS 
mentioned  that  at  the  Decem- 
ber election  of  officers  meet- 
ing of  the  Dixie  Amateur  Ra- 
dio Club  (UiahK  no  one  would 
take  the  job  of  president,  A 
new  ham.  who  had  just  moved 
into  the  area,  turned  up  at 
the  Januar)  meeting  and  was 
quickly  elected. 

Well,  being  the  president  of 
any  club  is  a  responsibility* 
and    most   people   seem    to 


sp^ad  their  lives HVoiding  re- 
sponsibility. These  people  are 
what  are  known  as  ''follow- 
ers."  Either  through  heredity 
or  extended  exposure  to  our 
public  school  system,  they 
are  unable  to  think  for  them- 
selves, so  they  do  what 
they're  told  and  avoid  con- 
frontation. It  wt)uld  never  oc- 
cur to  them  to  start  their  own 
business  or  to  accept  the  re- 
sponsibility of  being  the 
president  of  a  club. 

Yes,  being  the  president  of 
a  club  is  work,  but  it's  fun, 
loo.  You* re  in  show  business. 
Meetings  are  either  fun  for 
the  members  or  iheyTI  stop 
comins.  Just  getting  hams  lo- 
geiher  for  a  meeting  doesn't 
cut  it.  You  need  a  program. 
Preferably  a  controversial 
program. 

For  instance,  if  youVc  a 
ham  store  in  your  area,  get 
the  owner  to  come  in  and  tell 
some  stories  about  the  really 
crazy  customers  he*s  had  to 
deal  with.  Chuck  Martin 
WAIKPS,  who  used  to  run 
Tufts  Radio,  used  to  lei  I  me 
about  some  of  his  experi- 
ences and  1  wish  Fd  taped 
them!  Unbelievable,  Anyone 
who  tries  to  tell  you  thai  even 
some  hams  are  sane  needs  a 
wedgie. 

Does  anyone  in  your  area 
have  a  new  rig  he  can  bring 
for  a  show  and  tell?  How 
about  some  really  odd  person 
who  has  let  his  reason  depart 
him  and  is  making  some  kind 
of  equipment  lo  sell  lo  hams? 
I  know  Fd  drive  a  long  way  to 
hear  someone  who's  been  fly- 
ing the  ne\^  Kachina  system. 

Or  how  about  getting  your 
director  to  come  in  and  ex- 
plain why  the  League  has 
done  virtually  nolhins  to  gel 
newcomers  interested  in  ama- 
teur radio?  And  why  they  are 
still  pushing  so  hard  to  keep 
newcomers  out  witli  their  code 
requirements?  And  to  discour- 
age Techs  from  upgrading? 

Is  anyone  in  yom-  area  mak- 
ing satelliie  contacts?  Slow 
scan?  Heck,  is  anyone  doing 
anything  but  talking  about 
nothing  on  the  air? 

Seott  Joplin 

The  more  Vm  reading  aboui 
Martin  Luther  King,  the  more 
Fm  disturbed  that  he's  been 


as  a  representative  of 
the  black  race  for  a  day  in  his 
honor.  There  are  many  blacks 
who  have  contributed  more  to 
our  country,  and  who  don't 
have  as  much  bad  baggage. 

Mv  tlrst  choice  would  be 
Scott  Joplin,  who.  as  far  as 
Fm  concerned,  was  ihe  great- 
est American  composer  of 
any  race  or  any  time.  My  sec- 
ond choice  for  the  greatest 
American     musical 


genms 


would  be  Louis  Moreau  Gotts- 
chalk,  followed  by  George 
Gershwin.  Cole  Porter  Lenny 
Bernstein,  el  aL  We*ve  had  a 

few  giants,  but  Jopiin's  genius 
completely  ouiiihine5  ihem. 

Joplin  has  lefl  us  with  a 
fantastic  legacy  of  indescrib- 
ably beautiful  music.  If  all 
you're  familiar  with  are  "The 
Entertainer'*  and  "Maple  Leaf 
Rag."  you  have  one  heck  of 
an  experience  in  store. 

I  first  became  acquainted 
with  Joplin  when  I  saw  The 
Sting.  I  said,  wow,  how  have  I 
managed  to  miss  such  great 
music?  I  bought  every  LP  I 
could  find  and  played  ihem 
night  and  day  But  the  more  I 
played  iheni.  the  more  I  sensed 
thai  the  performers  were 
missing  Joplin  *s  real  spirit 

Through  the  usual  seren- 
dipity, chance  had  me  fmd 
Scott  Kirby,  who  was  playing 
Joplin  the  way  1  was  hearing 
his  music  in  my  head,  I  buill  a 
studio  and  we  recorded  al- 
most everything  of  Jopiin's. 
U  you'd  like  lo  hear  a  sample, 
send  $10  for  a  cassette  (Vol- 
ume 3)  with  12  of  Jopiin's 
rags  and  songs,  including  the 
Maple  Leaf  Rag,  and  Solace, 
the  Mexican  serenade.  $15 
for  the  CD.  \bu  11  see  what  I 
mean  and  be  addicied.  The 
next  thing  you  know;  you'll  be 
looking  for  ragtime  festivals 
with  ScoU  ICirby  performing, 

I'd  prefer  lo  see  a  holiday 
celebrating  a  black  performer 
who  started  playing  the  piano 
in  a  whorehouse  in  Sedalia, 
Missouri,  and  ended  up  hav- 
ing an  opera  performed  on 
Broadway.  His  genius  has 
thrilled  music  lovers  for  a  hun- 
dred vears  and.  if  we  don't  get 
wiped  ouu  will  thrill  people  for 
ai  least  another  hundred. 

Music  Biz 

When  compacl  discs  were 
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first  introduced  ih  1983,  the 
music  and  audio  magazines 
ridiculed  them  unmercifully. 
We  would  alwavs  have  LPs, 
they  agreed.  Besides,  they  said 
LPs  sounded  better  than  CDs. 

I  felt  that  CDs  sounded  bet- 
ter— no  needle  scratch,  no 
turntable  rumble,  no  bass  and 
treble  limitations,  nowhere 
near  the  limitations  on  dy- 
namic range,  and  so  on.  But  I 
knew  that  the  public  would 
need  a  guide  to  tell  them 
which  were  the  good  CDs 
and  which  were  the  bummers, 
rating  audio  quality,  perfor- 
mance, and  the  quality  of  ihe 
music  itself.  So  I  started  CD 
Review  magazine  in  1984. 
When  CDs  became  the  fastest 
growing  new  consumer  elec- 
tronic industry  in  hisiory,  my 
magazine  became  the  coun- 
try's  leading  music  magazine. 

After  seven  exciting  years  I 
felt  that  the  era  ot  high 
growth  would  be  ending.  By 
then  everyone  had  replaced 
their  LPs  with  CDs,  plus 
there  had  been  nothing  new 
in  music  in  years  with  which 
to  spark  sales.  Not  oneelassi- 
cal  music  piece  had  been 
written  in  almost  40  years 
worth  listening  to  twice. 
Popular  music  had  disinte- 
grated into  garbage.  Not  even 
country  music  had  survived 
the  blahs.  So  I  sold  my  jiiaga- 
zine  to  megapublisher  IDG.  It 
has  since  disappeared,  but  not 
before  deserving  to  disappe^ir. 

One  of  tlie  things  that 
might  have  helped  the  music 
industry  survive  was  a  lower- 
ing of  CD  prices.  In  the  early 
days  it  cost  around  $3.50  per 
CD  to  make  them,  so  a  $15 
retail  price  made  sense.  But 
with  automation  and  compe- 
tition, the  cost  of  making  a 
CD  got  down  to  around  65 1\ 
No  wonder  so  many  compa- 
nies are  able  to  give  them 
away!  But  the  record  compa- 
nies kept  their  prices  high, 
killing  tlie  public's  demand 
for  new^  music,  and  helping  to 
put  the  record  store  chains 
out  of  business  one  after  the 
other. 

Now^  comes  MP3  and  cries 
from  the  record  companies 
that  the  Internet  is  going  to 
put  them  out  of  business. 
Since  this  gang  of  six  mega- 
coip(.:)!ations  (five  ure  foreign- 


owned)  are,  in  my  opinion, 
thoroughly  corrupt,  it  couldn't 
be  a  better  comeuppance.  One 
of  the  best  things  that  could 
happen  to  music  would  be 
for  the  major  labels  to  go  out 
of  business.  Thev  are  the 
problem,  not  the  solution. 

Before  the  CD  we  had  both 
LPs  and  45s,  with  the  45s  for 
single  songs.  CDs,  with  their 
one  hour  recording  time  and 
cost,  killed  the  issuance  of 
single  songs.  It's  all  "albums" 
now,  and  it's  seldom  that 
there  are  two  singles  on  an  al- 
bum that  get  played  more 
than  once. 

Along  comes  MP3,  a  com- 
pression system  which  pro- 
vides CD-quality  sound  for  a 
three- minute  song  on  3  MB 
of  disk  space. 

As  an  aside,  in  case  you 
wonder  why  songs  generally 
run  three  minutes,  it's  a  hane- 
over  from  the  old  78  ipm 
record  days,  when  a  10"  record 
held  3.5  minutes  of  music  on 
each  side.  The  12"  discs  held 
5  minutes  per  side. 

It's  easy  to  download  the 
MP3  software,  and  then  all 
you  have  to  do  is  find  any  of 
the  endless  sites  making  the 
music  available.  How  popular 
is  all  this?  A  recent  study 
show^cd  that  high  school  stu- 
dents have  virtually  stopped 
buying  CDs.  The  record  in- 
dustry is  all  upset,  but  there 
isn't  much  they  can  do  about 
it.  Gee,  isn't  that  tough! 

The  public  will  best  be 
served  if  there  is  a  w^ay  for 
what  few  creative  people  we 
have  in  music  to  2et  their 
creations  to  the  public. 

As  Pve  mentioned  before, 
a  report  in  Forhes  showed 
that  98%  of  the  performers  on 
the  major  labels  never  made  a 
nickel  of  royalties.  The  record 
companies  use  the  same  cre- 
ative bookkeeping  as  the 
movie  giants.  When  1  re- 
corded the  Marty  Balin  group 
(Jefferson  Airplane,  Jefferson 
Starship)  in  my  digital  re- 
cording studio  and  put  them 
out  on  mv  Green  With  Envy 
label,  they  made  far  more 
royalties  with  me  than  they 
ever  did  with  the  major  la- 
bels. Pve  still  got  a  few  of 
their  CDs  and  cassettes,  so  if 
you*d  like  one  send  me  an  ex- 
tra $5  the  next  time  you  order 
same  of  my  books. 


I 


If  MP3  topples  the  major 
labels,  there  are  thousands  of 
small  labels  waiting  for  their 
turn  to  mi  your  business,  I 
found  that  it  was  these  inde- 
pendents (the  "indies*')  which 
had  the  only  creative  new  mu- 
sic. To  help  them  reach  the 
public  despite  the  major  la- 
bels spending  over  $100  mil- 
lion a  year  to  prevent  radio 
Stations  playing  indie  music, 
I  produced  and  distributed 
millions  of  indie  music  sam- 
plers, helping  to  boost  their 
sales  from  4%  of  the  market 
to  almost  16%!  Alas,  when  I 
sold  my  magazine,  that  was 
the  end  of  the  indie  samplers. 
The  new  owner  didn't  want  to 
upset  the  major  labels. 

I  wash  I  had  the  time  to  set 
tip  an  MP3  site  where  I  could 
make  the  tens  of  thousands  of 
indie  son2S  Pve  "ot  stored 
here  available.  S o m e  of  th em 
aie  really  exciting. 

Serendipity 

Sherry  has  been  after  me  to 
let  you  know  about  the  Better 
Generation  CD  and  casseUe  I 
made  for  Marty  Balin — re- 
corded in  my  studio.  Remem- 
ber the  Jefferson  Airplane 
and  Jefferson  Starship?  WelK 
diat  was  Marty  Balin  and  his 
group,  Marty  needed  a  CD  of 
his  new  songs  to  sell  on  his 
group's  next  tour  and  he'd 
been  so  badly  screwed  by  the 
major  labels  that  he  came  to 
me,  Marty  claims  he's  made 
more  royaities  from  this  re- 
lease than  from  anvthins  his 
group  had  done  in  the  past. 

Anyway,  just  as  1  was  get- 
ting Marty's  CD  and  cassette 
ready  to  promote,  a  letier 
came  in  from  Ian  Zukswert  of 
Broadalbin,  NY.  'T'm  writing 
to  lei  you  know  how  much  I 
enjoyed  the  CD  Bener  Gen- 
eration by  Marty  Balin.  I 
happened  on  it  at  a  record 
store  in  Albany.  It's  great  to 
hear  some  super  jnusic  by  the 
extremely  talented  Marty 
Balin  once  again.  He's  a  leg- 
end with  one  heck  of  a  cai^eer 
and  I  appreciate  your  making 
it  possible  to  hear  some  of  his 
cun^ent  tunes.'* 

If  you're  into  the  'Mefferson" 
sound  youTl  enjoy  Marty's 
latest  release.  If  you're  inter- 
ested ril  make  the  CD  or  the 


cassette  of"  Better  Generation 
available  for  you  for  $5. 
While  they  iasi.  Add  it  to 
yotir  Radio  B(K>kshop  order. 

Trust 

After  having  enjoyed  the 
seemingly  endless  exposes  of 
government  corruption  on 
CBS'  60  Minutes,  I  was  dis- 
appointed in  the  recent  60 
Minuter  2  spinoff.  Mostly  po- 
tatoes and  little  meat  But 
then  20/20  ,  ABC's  imitation 
of  60  Minnies,  started  off 
with  a  fairly  meaty  program 
of  exposes  interlaced  with 
sob-sister  filler  and  gradually 
lost  its  way.  NBC's  Dateline 
never  did  get  the  hang  of  dig- 
ging  for  dirt.  48  Hours  too 
started  off  exposing  corrup- 
tion, but  gradually  eroded 
into  human  interest  pieces — 
a.k,a.  sob-sister  fluff. 

How  much  of  this  downslide 
of  Uiese  so-called  magazine 
format  shows  is  the  result  of 
low  budgets,  and  how  tnuch  a 
reflection  of  the  harsh  reali- 
ties that  the  exposes  show? 
While  they  are  interesting  to 
watch,  seldom  do  they  result 
in  any  changes  being  made, 
plus  they  stir  up  the  anger  of 
major  corporations  and  their 
government  connections,  which 
are  the  root  of  much  of  the 
corrupdon. 

Has  the  concept  gotten 
through  to  you  yet  that  the 
bigger  our  government  is,  the 
more  corrupt  it  is?  Money  is 
the  key.  As  they  say,  just  fol- 
low' the  money.  Well,  it's  not 
that  difficult  to  follow^  it  from 
major  corporations  through 
their  lobbyists  into  the  pock- 
ets o\  politicians,  who  need 
the  money  to  get  reelected — 
and  other  incidentals — you 
know,  like  mistresses  and 
nice  homes.  Has  the  parade 
of  upper  echelon  Clinton 
Administration  people  being 
dismissed  in  disgrace  gotten 
your  attention? 

Sure,  some  legislators  get 
elected  and  go  to  Washington 
with  the  intention  of  doing 
good.  And  they  do  very  well 
indeed,  It  doesn't  take  long 
before  the  message  gets 
through — you  either  go  along 
with  the  system  or  you  will 
get  nowhere. 

You're  probably  aware  of 
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all  this,  but  feci  helpless  tci  do 
anything.  My  a]ipiuach  is  to 
spread  liLlle  cancers  into  the 
system  and  hope  theyMI  grow. 
Cancers?  Yep.  vvjlh  my  Never 
Reelect  Anyone  baltle  cry. 
Look,  if  enough  people  will 
sign  up  lo  NRA,  lobbyist 
money  will  dry  up  because 
reelection  campaigns  won 'I 
work  any  more.  You  want  to 
run  for  Congress?  No  problem, 
but  it's  one  term  and  youVe 
out.  No  cushy  committee  as- 
signments. The  whole  pork 
system  would  blow  away  and 
Congress  would  be  able  to  ac- 
luallv  work  for  (he  betterment 
of  the  country  instead  of 
themselves.  Yes,  it's  a  novel 
concept,  and  probably  will 
never  fly. 

Sale! 

A  while  back  I  put  together 

a  64-page  h(x>k  o(  my  as-of- 
then-unpubiished  editorials. 
Well,  I  tend  to  get  several 
months  ahead,  so  I  ihoughl 
they  could  be  helpful  to  hani 
club  newsletter  editors  to  re- 
print, providing  them  with 
some  interesting  filler  mate- 
rial. The  book  has  60  of  my 
editorials,  covering  the  usual 
wide  variety  of  subjects.  It 
sold  for  $5  and  sold  welL  But 
since  then  ihe  editorials  have 
appeared  in  73,  so  1  can't  ad- 
vertise them  as  editorial  pre- 
views. I  have  a  few  copies 
left,  if  you're  inleresled.  $2 
while  they  last.  If  1  run  out 
ril  give  you  a  $3  credit  to- 
ward your  next  purchase. 

If  you've  an  interest  iu  cold 
fusion,  Tve  got  one  whale  of 
a  bargain  tor  you.  How  about 
the  most  recent  seven  issues 
otEiewental  Energy  (Cold  Fit 
sion),  a  S70  value,  lor  $25?  I 
want  to  get  more  people  inter- 
ested in  experimenting  and, 
hopeful!},  in  in  veiling  in  the 
field.  These  issues  are  packed 
with  reprints  of  cold  tusion 
patents,  and  a  series  of  theory 
papers  by  the  world *s  leading 
scientist  in  the  field.  Profes- 
sor Hideo  Kozima.  The 
w  hole  set  runs  484  pages,  so 
it'll  keep  you  busy  for  quite  a 
while.  This  includes  a  reprint 
of  the  NASA  lab  report  con- 
firmins  the  cold  fusion  ex- 
cess  heat  reality.  ForSS  extra^ 
I  y  throw  in  a  copy  of  the 


premiere  issue  of  Cold  Fn- 
sion,  the  one  that  w^on  the  Fo- 
lio prize  as  the  best  new  tech- 
nical publication.  It's  also 
packed  with  good  information. 
Order  tlie  $25  CF-l  package 
for  the  seven  most  recent  is- 
sues (#22-28),  or  the  S30  CF- 
2  package  for  the  #1  and  #22- 
28  collection.  While  thev  last, 
naturally,  and  the  supply  really 
is  limited. 

Ta\« 

Here's  an  interesting  project 
for  someone  to  nesearch.  May- 
be a  college  student.  I'd  like 
lo  know  (and  so  would  a  lot 
of  other  people)  what  per- 
centage of  our  paychecks  go 
for  taxes.  That  would  include 
state  and  federal  income 
taxes,  mandated  employer  in- 
surance such  as  medical  and 
unemployment.  Medicare. 
sales  taxes  on  the  remaining 
money  we  typically  spend, 
plus  gas.  telephone,  cigarette, 
movie,  and  other  taxes.  A  per- 
centase  of  the  cost  of  everv- 
thing  we  buy  is  taxes,  includ- 
ing excise  taxes  on  imports, 
state  transfer  taxes,  property 
taxes,  inheritance  taxes,  play- 
ing card  taxes,  car  registra- 
tion, mandatory  car  insur- 
ance, and  so  on.  Then  there 
are  the  taxes  on  the  salaries  of 
the  people  who  make  the 
[iroducls  you  buy.  There  are 
gas,  road,  and  license  taxes 
on  the  Uucks  moving  our 
food. 

If  we  take  someone,  for  ex- 
ample, who  is  making  $2,000 
a  month  before  any  taxes, 
\*ihai  percentage  of  their 
$24,00(3  gross  would  be  net 
after  all  taxes?  1  suspect  that 
the  recent  50%  estimate  may 
be  low.  Say,  do  you  mind 
working  half  of  your  time  just 
10  support  the  government? 
Early  in  our  century  it  used  to 
take  about  2%  of  people's 
wanes  to  run  the  sovemment, 

Tltefed 

Though  you  probably  al- 
ready know  that  the  Federal 
Reserve  Bank  isn't  govern- 
ment owned,  but  is  a  group  of 
private  banks,  Til  bet  a  bunch 
that  you  don't  know  how^ 
these  banks  got  their  fran- 
ehise  to  issue  all  of  the 
money  for  ilie  counir>. 


It  at  I  happened  hetwccn 
1:30  and  4:30  a.m.  on  De- 
cember 22,  1913,  when  the 
Democratic  members  of  the 
Conference  Committee,  with- 
out letting  the  Republicans 
know  about  the  meeting, 
rushed  the  Federal  Reserve 
Act  through  the  House  and 
Senate,  The  next  day.  Presi- 
dent Wilson  signed  the  act 
into  law. 

The  act  transferred  the 
money  supplv  of  the  United 
Stales  from  Congress  to  a  pri- 
vate banking  elite,  giving 
them  a  monopoly.  The  Fed- 
eral Reserve  is  controlled  via 
53V(  of  the  slock  by  the  Fed- 
eral Reserve  Bank  of  New 
York  and  the  Chase  Manhal- 
tan  Bank, 

The  chairman  of  the  House 
Banking  and  Currency  Com- 
mittee, Louis  McFadden, 
said,  "We  have  in  this  country 
one  of  the  most  corrupt  insti- 
tutions the  world  has  ever 
known.  I  refer  lo  the  Federal 
Reserve  Board/' 

Weil,  ace,  if  tlie  Fed  is  so  ter* 
rible,  how  come  we  haven't 
been  seeing  media  exposes  in 
the  papers  atid  on  TV? 

Guess  w^ho  the  majority 
stockholders  of  the  TV  net- 
works and  major  newspapers 
and  magazines  are.  The  banks, 
of  course,  fhe  same  banks  that 
contrul  the  Fed.  Less  than 
25%  of  our  (liiily  papers  arc 
independently  owned. 

Well,  if  you  were  con  trol- 
ling a  major  bank  with  an  ex- 
clusive government  license  to 
make  tnoney,  you'd  cover  your 
ass  by  using  some  of  that  clout 
to  make  sure  no  one  wtiiild 
upset  the  apple  cart. 

John  Swinton,  ihe  former 
chief  of  staff  **f  the  New  York 
Times,  made  this  statement  at 
the  New  York  Press  Club: 
"There  is  no  such  thing  as  an 
independent  press  in  America. 
if  we  except  that  of  liitle 
country  towns.  You  know  this 
and  I  know  it.  Not  a  man 
among  you  dares  to  utter  his 
honest  opinion.  Were  you  lo 
utter  it.  you  know  beforehand 
that  it  would  never  appear  in 
print.  Were  I  lo  pennit  (hat  a 
single  edition  of  my  newspa- 
per contained  an  honest  opin- 
ion^ my  occupation,  like 
OthelTo's*  would  be  gone  in 
less  than  24  hours.  It  is  the 


dttty  of  a  New  York  journalist 
to  lie  J  to  distort,  lo  revile,  to 
toady  at  the  feet  of  Mammon, 
and  to  sell  his  country  and  his 
race  for  his  daily  bread.  We 
are  the  tools  and  the  vassals 
of  the  rich  behind  the  scenes. 
We  are  marionettes.  These 
men  pull  the  strings  and  we 
dance.  Our  time,  our  talents. 
our  lives,  our  capacities  are 
all  the  property  of  these  men. 
We  are  intellectual  prostitutes." 

It^s  interesting  to  read 
about  ho%v  banks  got  started 
as  money  changers  (maybe 
you  remember  Jesus  getting 
himself  in  big  trouble  mess- 
ing with  these  guys).  Check 
out  I  www, themoney masters, 
com]. 

Wtih  a  potential  cash  panic 
coming  up  as  more  and  more 
people  get  wind  of  the  possi- 
bility of  a  serious  cash  short- 
age as  a  result  of  Y2K  prob- 
lems, vou  have  to  remember 
that  97%  of  the  money  you 
have  in  the  hank  has  been 
loaned  oul.  so  once  their  39? 
cash  reserve  is  gone,  they 
have  to  close  their  doors. 

Actually,  banks  are  permit- 
ted to  lend  out  ten  times  more 
mt>ney  than  they  actually  have, 
and  chaige  interest  on  it.  May- 
be you've  wondered  why  bank 
buildings  are  always  the  big- 
gest and  fanciest  in  town. 

If  I  die  of  a  "heart  attack'' 
(^r  something,  you' 11  know 
that  Fve  finally  managed  lo 
step  on  toes  that  are  too  big. 

Conaress  did  this,  and 
Congress  could  undo  it,  but 
with  the  money  controlled  by 
the  few  people  who  control 
the  big  banks  and  the  media, 
and  Congress  being  con- 
trolled bv  monev.  there  isn't  a 
chance. 

Other  than  this  old  crack- 
pot in  New  Hampshire,  who 
else  has  ihe  smpidity  to  blow 
the  w  histle  on  how  crooked  our 
money,  banks,  schools,  gov- 
emmeni.  and  health  systeins 
are? 

A  Fungus  Among  Us 

Dan  Carlson,  the  chap  who 
developed  Sonic  Bloom, 
which  makes  plants  (includ- 
ins  trees)  2row  over  five 
imies  faster  and  bigger  than 

Continued  on  page  62 
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Jim  Gray  W1XU/7 
210  E  Chateau 
PaysonAZ  85541 
[jimpeg®  neizone.com] 


August 

There  will  be  a  full  solar 
eclipse  on  August  1 1  ih  in  the 
Bortheuslem  USA.  norihern 
Canuda,  ihe  Norih  Allantic 
Ocean,  Europe  (indudiiig  the 
British  Isles),  NurUi  Africa,  Asia 
(except  ihecdsiem  part),  and  the 
norihern  Indian  Ocean,  The 
ellipse  will  fxr  panial  elsewhere. 
Totality  will  nccur  at  approxi- 
mately local  noon. 

As  usuaU  the  HF  bands  in 
August  will  be  recovering  from 
dull  summertime  c<mdilions,  but 
arc  QUI  expected  to  becoitie  fully 
active  until  September.  Sunspot 
cycle  23  coiuinucs  to  be  di.'^ap- 
poiniiiigly  sluggish,  with  only 
occasional  spurts  of  the  Solar 
Ffux  Index  lo  the  neighborhnod 
of  200,  To  take  ad  van  luge  of 
these  Limes,  listen  to  WWV  on 
10  MH/.  ill  IS  mi  miles  after  anv 

r 

hour  for  tlie  rcpurl  of  "Solai- 
Ten  est  rial  Co  iidi  lions." 

You  can  a^cc  from  the  August 
calendar  that  there  are  likely  to 
be  a  few  Uond  (0)  days  this 
month:  the  lOth,  and  the  25th- 
27th.  The  Pooresi  days  ( R  VP) 
are  likely  to  be  nii  the  4th,  5Lh, 
and  l^Jth-2ls[.  which  arc  ex- 
pecled  to  exhibit  some  solar 
flare  activity  luui  a  very  aclive 
magnetic  field  w ith  accompany- 
ing ionospheric  disturbances. 
There  is  a  disitncl  possibility  of 
other  geophysical  upsets  such  as 
earthquakes,  hurricanes,  and 
tornadoes  at  these  times.  How- 
even  conditions  following  re- 
covery faim  the  ptKsresi  days  are 
likely  to  be  very^  good, 

^ptember 

This  month  is  expected  to 
provide  some  excellent  DX  op- 
portuniiies  on  the  HF  hands,  al- 
though Cycle  23  continues  its 


sluggish  and  slothful  ways  and 
the  solar  tlux  index  remains  be- 
low 200  at  the  time  of  this  re- 
port (June). 

Your  best  days  are  expected 
to  be  -^7.  12/13,  and  16^18. 
The  poorest  days  are  expected 
to  concentrate  at  the  end  of  the 
montli  between  the  25th  and  the 
30lh.  when  you  can  expect  a 
very  disturbed  magoetic  field, 
poor  signals  (if  any)  on  DX 
paths,  high  RF  absorpdon  and 
Strong  geophysical  upsets  on 
earth,  including  the  possibility 
of  a  major  hurricane  during  the 
last  week.  (See  calendar.)  Sem- 
per paratus. 

Band-by-band  forecast 
1 0-1 2  meters 

Expect  mcirniTig  F2  patli 
openings  to  Europe  and  AlVica; 
on  (Q)  days,  midday  path  open- 
ings to  South  and  Central 
America,  and  F2  path  openings 
to  Japan,  Aui^tralasia,  atid  the 
Pacific  during  the  afternoon  at 
your  location.  DX  moves  west 
as  the  day  progresses. 

15-17  meters 

Expect  good  DX  paths  to 
most  areas  of  the  world.  w4th 
excellent  openings  from  the 
northern  hemisphere  to  Africa, 
South  America,  and  die  Pacific 
during  hours  of  davlisht,  and 
peaking  during  local  afternoon. 
Good  short-skip  commimication 
over  1000  miles  will  occur  on 
(G)  days. 

20  meters 

\fery  good  DX  openings  to  al! 
areas  of  the  world  from  sunrise 
through  the  early  darkness 
hours.  The  signals  will  peak  an 
\  hour  or  two  after  sunrise  at  your 
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location,  and  again  during  the 
afternoon.  Short  skip  beyond 
about  700  miles  will  occur  dur- 
ing daytime  hours, 

30-40  meters 

Good  worldwide  DX  open- 
ings from  sunset  to  sunrise 
should  occur  on  (G)  days.  Noise 
levels  ( static)  will  be  higher  if 

thurKkT^inmis  occur,  and  can 
depress  audibility.  Short  skip 


between  100  and  1000  miles 
will  occur  during  daylight 
hours,  and  at  distances  beyond 
1000  miles  at  nisht. 

80-160  meters 

On  80,  DX  to  the  southern 
hemisphere  and  to  Europe 
should  occur  after  dark  and  dur- 
ing sunrise  hours — limited,  of 
course,  by  static  noise  levels. 
Daytime  shon  skip  to  about  350 
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September  1999 
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MON 
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7  G 
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IS  F-G 

16  G 

17G 
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20  F-P 

21  F-P 

22  P-F 

23  F 

24  F-P 

25  P 

26  P-VP 

27  VP 

28  VP-P 

29  VP-P 

30  P 

and  beyond  500  miles 
after  dark,  will  prevail  on  (G) 
days.  On  J  60,  no  daytime 
propagation  wiii  occur  due  to 
ionospheric  absorption  of  sig- 
nals, but  after  dark,  petiking 
around  midnight  and  again 
during  the  predawn  hours,  you 
should  be  able  to  work  many 
areas  of  ihe  world.  Short  skip 
from  1000-2000  miles  or  so 
will  prevail  during  the  night- 
time hours  ...  boi,  as  always, 


it  will  t'>e  limited  by  high  static 
levels  from  thunderstorm  ac- 
tivity. 

Don't  forget  to  work  die  dark- 
ness p^itb  (±30  minutes  around 
local  sunset). 

Check  the  bands  above  and 
below^  rhe  suggested  ones  for 
possible  DX  surprises.  It's  of- 
ten a  good  idea  to  park  your  re- 
ceiver on  a  seemingly  unused 
frequency  and  just  wait.  A  DX 
station  is  very  likely  to  pop  up 
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Numb&r  6i  on  your  Feedback  card 
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From  the  Ham  Shack 


Anonymous,  Madison  WL 

During  the  buildup  to  the  great 
gasoline  war  of  1990, 1  was  in  a 
KC- 135  aeriaJ  tanker  unit  deliv- 
ering fighters  deploying  through 
the  Mcditerranian  Sea  to  the 
Middle  East.  We  would  pick 
them  up  around  Gibraltar,  refuel 
them  en  route,  and  drop  ihem  off 
around  the  Red  Sea,  Then  we 
would  turn  around  and  come 
I  back. 

In  diat  area  of  the  world.  T 
kind  of  liked  our  other  pals  to 
be  up  on  an  HF  frequency  in 
case  we  got  separated,  but  we 
wanted  some  privacy,  too.  All 
ihe  HF  refueling  frequencies  are 
monitored  by  everyone  around 
the  world,  so  thev  were  out.  I 
finally  hit  upon  the  idea  of 
camping  out  on  an  1 1 -meter  CB 
frequency  (channel  19,  to  be 
exact),  figuring  that  even  the 
nosiest  spy  or  satellite  on  their 
side  or  our  side  wouldn't  be 
hiirdy  enough  to  listen  to  that 
frequency  for  long  without  go- 
ing buggy. 

It  worked.  We  sot  HF  contact 
when  needed  and  could  babble, 
alter  plans,  and  screw  off  to  our 
heart's  content,  secure  in  the 
knowledge  that  the  truckers  of 
America  had  the  frequency 
jaiumed  tight  against  those  pry- 
ing rascals  on  both  sides.  1 0-4!? 

Ken  Meyer  K9KJM,  Stur- 
geon Bay  WL  Enclosed  is  a  pic- 
ture of  my  ever  growing  antenna 
farm. 

Pictured  is  the  65 -ft,  tbwer 
next  to  Uie  radio  '^shack''  with 
M2  440-18  UHF  vertical,  M2 
2M12  horizontal  2  meter,  M2 


before  any  one  else  hears  him, 

and  you  can  snag  a  good  catch. 

Please  note  that  on  this 

month's  Band-Timc-Country 


440-2]  horizontal,  and  a  pair  of 
homemade  8-elemeni  "Quagi"  2 
meter  venica]  antennas.  Side- 
mounted  on  the  tower  is  an 
ICOM  AH  7000  and  Channel 
Master  scanner  antennas. 

Under  construction  at  this 
time  is  a  new  80-ft.  tower  150 
feet  north  of  the  pictured  tower, 
and  a  50- ft.  tower  150  feet  south 
of  it.  These  Lowers  will  be  for 
HF  use. 

Not  pictured  is  a 40- ft.  "wind- 
tniir*  tower  85  feet  east  of  the 
pictured  tower,  and  a  55'ft. 
tower  1 00  feet  west  of  it. 

Both  are  used  to  hold  up  HF 
dipole  antennas,  2  meter  packet 
omni  antennas,  and  an  HF 
vertical. 

While  T  do  not  have  the  small 
lot  size  restrictions,  1  do  have 
problems  with  trees.  Every  new 
wire  antenna  means  cutting 
down  a  few  trees,  mostly  pine^ 
but  the  trees  do  not  go  to  waste. 
The  large  ones  are  taken  to  a 
sawmill  and  cut  into  boards  that 
I  can  hopefully  use  to  add  onto 
the  ham  shack. 


i 

;.-..J 


P^^ 

1:-V 

r, 

S^;>;.■ 


?P^-\ 


chart,  (*)  indicaies  a  possible  80 
meter  opening,  and  (-)  indicates 
a  difficult  path.  Good  hunting! 
W1XU/7.  S 
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FJumbet  84  o/i  your  Feedback  card 


Barter  'n'  Buy 


Turn  your  old  ham  and  computer  gear  Into  cash  now.  Sure,  you  can 
wait  for  a  hamtest  to  try  and  dump  it,  but  you  know  you'll  get  a  far 
more  realistic  price  if  you  have  it  out  where  100,000  active  ham  po- 
tential buyers  can  see  it,  rath ertiian  the  few  hundred  local  hams  who 
come  by  a  flea  market  table.  Check  your  attic,  garage,  cellar  and 
closet  shelves  and  get  cash  for  your  ham  and  computer  gear  before 
if  s  too  old  to  sell.  You  know  you're  not  going  to  use  it  again,  so  why 
leave  it  tor  your  widow  to  throw  out?  Tiiat  stuff  isn1  getting  any 
younger! 

The  73  Flea  Market,  Barter  n'  Buy,  costs  you  peanuts  (almost) — 
conies  to  35  cents  a  word  for  individual  (noncommercialf)  ads  and 
$1.00  a  word  for  commercial  ads.  Don't  plan  on  telling  a  long  story. 
Use  abbreviations,  cram  it  in.  But  be  honest.  There  are  plenty  of 
hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 
Make  your  list,  count  the  words,  including  your  call,  address  and  phone 
number.  Include  a  check  or  your  credit  card  number  and  expiration.  If 
you're  placing  a  commercial  ad,  include  an  additional  phone  number, 
separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple 
months  before  the  action  starts;  then  be  prepared,  If  you  get  too  many 
calls,  you  prtced  it  low.  If  you  don't  get  many  calls,  too  high. 
So  get  busy  Blow  the  dust  off,  check  everything  out,  make  sure  it  still 
works  hght  and  maybe  you  can  help  make  a  ham  newcomer  or  re- 
tired  old  timer  happy  with  that  rig  you're  not  using  now.  Or  you  might 
get  busy  on  your  computer  and  put  together  a  list  of  small  gear/parts 
to  send  to  those  interested? 

Send  your  ads  and  payment  to;  73  Magazine^  Barter  'n' 
Buy,  70  Hancock  Rd<j  Peterboi  ougli  NH  03458  and  get  set 
for  the  phone  calls.  The  deadline  for  the  November  1999  classi- 
tied  ad  section  is  September  1 0,  1999, 


President  Clinton  probably  doesn't 
have  a  copy  of  Tormef's  Etectronics 
Bench  Reference  but  you  should, 
check  ii  out  at  [www.ohlo.net/ 
-rtormet/index.  htm]— over  100 
pages  of  circuits,  tables,  RF  design 
information,  sources,  etc. 

BNB530 

DFjr  direction  finder  and  MIcroPLL 
programmable  transmitter  (formerly 
Agrelo)  are  now  back  under  new 
management!  Check  exctting  new 
accGSSOries  and  upgrades.  Order 
online  at  [www.swssec.com]  or  call 
SWS  Security  at  (41 0)  379-4035  (9- 
5  ET),  BNB220 

BF  TRANSISTORS  TUBES 
2SC2879.  2SC1971,  2SC1972, 
IV1RF247,  IV1RF455,  MBS71 9. 
2SC1307,  2SC2029,  MRF454, 
2SC3133,  4CX250B,  1 2DQ6, 
6KG6A,  etc.  WESTGATE,  1-800- 
21 3-4563.  8NB6000 

Cash  for  Collins:  Buy  any  Collins 
Equipment,  Leo  KJ6HI.  Tel7FAX 

(310)  670-6969.  (radioleo@earth!ink. 
net],  BNB425 

MAHLON  LOOMtS,  INVENTOR  OF 
RAOfO,  by  Tfiomas  Appieby  (copy- 
right 1967).  Second  printing  avail- 
able from  JOHAN  K.V.  SVANHOUM 
N3RF,  SVANHOLM  RESEARCH 
LABORATORIES.  RO.  Box  81, 
Washington  DC  20044.  Please  send 
$25.00  donation  with  $5.00  for  S^H. 

BNB420 


METHOD  TO  LEARN  MORSE 
CODE  FAST  AND  WITHOUT 
HANGUPS  Johan  N3RF.  Send 
$1.00  &  SASE.  SVANHOLM  RE- 
SEARCH LABORATORiES,  RO, 
Box  81 .  Washington  DC  20044  USA. 

BNB421 

Great  New  Reference  Manual  with 

over  100  pgs  of  P/S,  transistor  radio, 
op-amp,  antenna  designs,  coit  wind- 
ing tables,  etc.  See  detaiisat  fwww.ohio. 
nat'-rtormet/lndex.h!m]  or  send  check 
or  M.O,  for  $19.95  +  $200  P&H  to 
RMT  Engineering,  6863  Buff  ham  Rd., 
Sevjiie  OH  44273.  BNB202 

QSL  CARDS.  Basic  Styles;  Btack 

and  White  and  Coior  Picture  Cards; 
Custom  Printed.  Send  2  stamps  for 
sampies  and  iiterature.  RAUfvl'S, 
8617  Orchard  Rd.,  Coopersburg  PA 
18036.  Phone  or  FAX  (215)  679- 
7238.  BNB519 

WANTED:  High  capacity  12  voit  SO- 
iar  panels  for  repeater  [kk4ww@ 
farrs.org]  or  (540)  763-2321 . 

BNB2630 

COLLOIDAL  SILVER  GENERA- 
TORS Why  buy  a  ^'box  of  batteries" 
for  hundreds  of  doilars?  Current  regu- 
lated, AC  powered,  fuily  assembled 
with  #12  AWG  silver  electrodes, 
S74.50.  Same,  but  DC  powered, 
S54.50.  Add  S2.50  shipping,  Thomas 
Miller,  314  South  9th  Street,  Rich- 
mond IN  47374.  BNS342 


ASTRON  power  supply,  brand-new 
w/warranty,  RS20M  $99,  RS35M 
$145,  RS50M  $209,  RS70M  $249, 
AVT.  Cali  for  other  models.  {626) 
286-0118.  BNB411 

Wanted:  ICOM  UX-R96  and  UX97 

plug-in  modules  for  an  ICOM  970. 
Randy  Ballard  N5WV,  (903)  687- 
3002.  BNB175 

HEATHKIT  COIVIPANY  IS  seliing 
photocopies  of  most  Heathkit  manu- 
als. Only  authorized  source  for  copy- 
right manuals.  Phone:  (616)  925- 
5899.  8-4  ET.  BIMB964 

Electricity,  Magnetism,  Gravity, 
The  Big  Bang,  New  explanation  of 

basic  forces  of  nature  in  this  91 -page 
book  covering  early  scientific  theories 
and  exploiing  iatest  controversial  con- 
clusions on  their  relationship  to  a  uni- 
fied field  the^ory,  To  order,  send  check 
or  money  order  for  $16.95  to;  Ameri- 
can Science  Innovations,  PO  Box  1 55, 
Clarington  OH  43915.  Web  site  for 
other  products  [http://www.  asi_2000. 
com],  BNB100 


Sell:  IC  765.  Si 200.00  Never 
transmitted  on,  tuned  by  fCO]\^  in 
'98.  Org.  Box  and  fnstr,  book.  Org. 
BHf  of  Sate.  (707)  665-9171  Cal. 
KE6EFE.  BNB156 

COLD  FUSION!  -  FUEL  CELL!  - 
ELECTRIC  BICYCLE!  Each  edu- 
cational kit:  (Basic  "  $99.95,  Deluxe  - 
$199.95,  infomiation  -  $9,95,)  CATA- 
LOG -  $5.00.  ELECTRIC  AUTOi\/IO' 
BILE  BOOK  -  $19.95.  KAYLOR-KIT, 
POB  1550ST  Bouider  Creek,  CA 
95006- 1 550.  (831 )  338-2300. 

BNB123 

Wanted:  ICOM  IC-970.  Must  be  h 
mint  condition,  non  smoker  Aiso 
looking  for  the  following  ICOM  sales 
brochures:  10-275,  575,  375  and 
970.  Randy  Ballard  N5WV,  (903) 
687^3002.  BNB75 

TELEGRAPH  COLLECTOR'S 
PRtCE  GUIDE:  250  piCtures/prices- 
$12  postpaid,  ARTIFAX BOOKS,  Box 

88,  Maynard  MA  01754,  Telegraph 
l\/luseum:  [http://wftp.corD].  BNB113 


NeUER  SnV  DIE 

continued  from  page  59 

normal,  is  growing  several 
hundred  black  walnut  trees, 
which  tire  worth  about  $1(X),(XX) 
apiece  at  maturity.  111  have  to 
aiil  him  ;ind  ask  if  he's  thought 
of  also  growing  black  winter 
truffles  under  his  trees. 

Black  truffles  are  extremely 
liiit^rant  funiii  which  glow  at 
the  roots  of  oak,  nut,  and  w^il- 
low  trees  in  Spain,  Italy,  and 
the  south  of  France,  Truffles 
can  sell  for  as  much  as  $800  a 
pound,  so  they're  a  great  cash 
crop,  and  at  least  one  entre- 
preneur who  has  a  filbert  lann 
is  planning  on  growing  'em 
here  in  America. 

In  Europe,  they  use  pigs  to 
find  the  truffles,  but  they 
have  a  tendency  to  eat  *em,  if 
not  watched  very  carefully. 
Belter,  is  a  trained  cocker 
spaniel.  There's  a  chap  in 
New  Jersey  who's  trained  his 
dog  to  find  truffles  by  using 
bits  of  hot  dog  soaked  in 
tra file  juice  buried  around  hi,s 


Of  course,  if  you  live  in  a 
city  you  won't  have  a  lot  of 
oak,  nut,  or  willow  trees 
around — and  you  may  not 
survive  Y2K  anyway,  so 
never  mind.  But  then  1  keep 
pushing  you  to  stall  your  own 
business  so  you  can  get  the 


hell  out  of  the  city  iuid  not  waste 
so  much  time  on  commutin^. 

Imprimis 

Thi.s  is  a  free  publication 
from  Hillsdale  College  which 
often  has  some  very  interest- 
ing reprints  of  talks  given  at 
the  college.  Drop  'em  a  re- 
quest at  Hillsdale  College, 
Hillsdale  MI  49242. 

In  their  November  issue  they 
had  a  piece  about  the  National 
Foundation  for  Teachinoi  En- 
trepreneurship  (NFTE),  which 
has  been  teaching  kids,  prima- 
rily from  poor  families,  how  to 
start  and  run  their  own  busi- 
nesses- The  government  has 
blown  $  1 .5  trillion  on  the  lost 
War  on  Poverty.  Handouts  are 
no  answer  to  poverty,  work 
is.  The  NFTE  has  produced 
21 ,000  graduates  so  far,  and  a 
third  of  them  are  still  running 
their  own  businesses!  95%  of 
their  tjraduates  w^ant  to  start 
their  own  businesses,  as  com- 
pared with  50%  of  the  pubhc. 

Well,  Eve  been  preaching 
entreprencurialism  most  of 
my  life,  I  see  it  as  the  best 
way  to  achieve  freedom,  to 
have  the  potential  for  making 
plenty  of  money,  and  to  end 
miseries  such  as  commuting 
to  work  and  the  fear  of  being 
downsized,  laid  off,  or  havLn" 
yourjob  moved  to  Mexico.  S 
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Here  are  some  orihe  books  Wayne 
has  wdlien.  Some  can  change  3  our 
life,  if  you'll  let  ihem,  Ff  I  he  idea  of 
being  heiiith>,  i^ealtli^  and  wise  is 
of  interest  to  you,  start  reading.  Yes* 
you  can  be  dU  that,  but  only  when 
you  know  the  secrets  which  Wayne 
has  spent  a  lifetime  uncovering. 

The  Secret  Guide  to  Heiiith:  Yes, 

tliere  n^alh  15*  a  i^XTet  to  negainrng  your 
healih  and  adding  30  to  6<)  years  of 
heahhy  [iving  lo  your  life.  The  answer 
is  simple,  but  it  means  making  some 
very  dlfficuli  changes.  Will  you  be 
skiing  the  slopes  of  Aspen  with  mc 
wlicn  you^re  90  t>r  dodderin|i  around 
a  nuniing  home?  Or  pushing  up  dai- 
sies? Na^  rm  nol  selling  any  health 
products,  S5  fH^ 

The  Secret  Guide  to  Wealth:  Just  as 
wiih  health,  vou'lt  find  ihm  xou  have 
been  brainwashed  by  "the  system" 
into  a  pattern  ot^  li  fe  that  w  i  1 1  keep  you 
from  ever  making  much  money  and 
having  the  Ireiiciom  to  travel  and  do 
what  you  want,  1  explain  how  iinyone 
can  get  a  dreatn  job  with  no  college, 
no  f^ume,  and  even  without  any  ex- 
perieEKre.  I  explain  how  you  can  get 
someone  to  happily  pay  you  to  le^un 
what  yon  need  10  know  10  start  your 
own  busineiis.  $S  (M) 
The  Secret  Guide  to  Wisdom:  This 
h  a  review  of  around  a  hutidred  books 
that  will  help  you  change  your  life. 
No  J  don  t  sell  these  books.  They're 
on  a  wide  range  of  subjects  and  will 
help  to  make  you  a  very  interesting 
person.  Wait' II  you  see  some  of  the 
gems  you've  missed  reading.  S5  (B) 
Cold  Fusion  Overview:  This  is  both 
t  fiiief  history  of  cold  fusion,  which  X 
predict  will  be  one  of  the  largest  in- 
du,stries  in  the  world  in  the  2 1st  cen- 
tury, plus  a  simple  expfanation  of  how 
and  why  it  works.  This  new  field  is 
going  to  generate  a  w  hole  new  bunch 
of  billionaires,  just  as  the  personal 
computer  industry  did.  S5  iCi 
The  Bioeleclrifier  Handhciok:  This 
e?ep tains  how  to  build  or  buy  a  little 
electrical  gadget  that  can  help  clean 
the  blood  of  any  vinis^miLTobe,  para- 
site, fungus  or  yeast.  The  process  was 
discovered  by  scientists  at  the  Albert 
Einstein  College  of  Medicine*  pat- 
ented, and  then  hushed  up.  It's  curing 
AIDS,  hepatitis  C,  and  a  bunch  of 
other  serious  illnesses.  The  circuit  can 
be  built  for  under  S20  from  the  in- 
structions in  the  book.  SIO I  A> 
Moottdoggle:  After  reading  Rene's 
book*/VASj4  Moaned  America^  1  read 
everything  I  could  ft nd  on  our  Moon 
landings.  1  watched  the  videos,  looked 
carefully  at  the  photos,  read  the 
istronaughts*  biographies,  and  talked 
with  some  of  mv  readers  who  worked 
for  NASA.  This  btMjk  cites  25  good 
reasons  T  believe  the  whole  Apollo  pro- 
gram had  to  have  been  t^kt-kl  '^^  (D) 
Mankind's  Extinction  Frediclions: 
U  any  one  of  the  experts  who  have 
written  books  predicting  a  soon -to- 
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ccailt^lliiastrophe  which  wiJl  virtually 
wipe  ys  all  out  are  right,  we're  in 
trouble-  In  this  book  1  explain  about 
the  various  disaster  scenarios,  from 
Nostradamus,  who  says  the  poles  will 
soon  shift  wiping  out  9711  of  man- 
kind, to  Sai  Baba,  who  has  recently 
I  warned  his  followers  to  get  out  of  Ja- 
pan  and  Australia  before  March6th 
this  year.  The  worsi  pari  of  these  pre- 
LJiclions  is  (lit'  accuracy  record  of 
iofiie  of  the  expens.  Will  it  be  a  pole 
shift,  a  new  ice  age.  a  massive  S4?lar 
flare,  a  comet  or  asteroid,  or  even 
'VIK?  Fm  getting  n&ady,  how  about 
you*^  $5  (E* 

"V^  ayne's  Submarine  Adventures  in 
WWII:  Yes,  1  spent  from  1943-1945 
on  a  subntarine.  right  in  the  middle 
of  the  war  with  Japan.  We  almost  got 
sunk  several  liuKs,  ajid  twice  I  was 
in  the  rieht  place  ai  the  rieht  time  to 
save  the  boat.  Whats  it  real  I  \  like  to 
be  depth  chai^gcd?  And  what^s  the 
dailv  life  aboard  a  submarine  like? 
There  are  some  very  funny  stories.  If 
you're  ne:n  Mobile,  please  visit  the 
Urum  S5  eSi 

Int proving  Stale  Government:  Here 
aru  24  ways  thai  almost  any  slate  gov- 
ernment can  cut  expenses  enor- 
mously, while  providing  far  be  tier  ser- 
vices. I  explain  how  any  govt; mine n I 
bureau  or  department  can  be  gotten 
to  cut  its  expenses  by  al  least  5\yJt  in 
ihrcf  \ears  and  do  it  cooperaiively 
and  i^nthusiastically,  I  explain  how.  by 
applying  a  new  technology;  the  state 
can  make  it  possible  to  provide  all 
needed  services  without  having  to 
levy  any  taxes  at  all!  Read  the  book, 
run  for  your  legislature,  and  lei*s  gel 
busy  making  this  counli^  work  like 
its  founders  wanted  it  to.  [>on*t  leave 
this  for  ^'someone  else"  to  do.  S5  (LJ 
Travel  Diaries:  You  can  travel  amaz- 
ingly inexpensively  -  once  you  know 
the  ropes, Enjoy  Sherry  and  my  bud- 
get visits  to  Europe,  Russia,  and  a 
bunch  of  other  interesiin|  places, 
How^  about  a  first  class  flight  to 
Munich,  a  rented  Audi,  driving  to  visit 
Vienna.  Krakow  in  Poland  (and  the 
famous  salt  mines  1,  Pramie.  back  to 
Munich,  and  the  first  class  flight  home 
for  two,  all  for  under  51,000.  Ves. 
when  you  know  how  you  can  travel 
inexpensively,  and  still  stay  in  first 
class  hotels.  S5  (T) 
Wayne *s  Caribbean  Adventures: 
More  budget  travel  stories  -  where  I 
visit  the  hain^  and  scuba  dive  most  of 
the  islands  of  the  Caribbean,  Like  the 
special  Liat  fare  v^hich  allowed  us  to 
visit  1 1  countries  in  21  days,  with  me 
diving  all  but  one  of  the  islands, 
Guadeloupe,  where  ihi^  hams  kept  mc 
so  busy  with  parties  I  diduH  have  time 
to  dive.  S5  (UJ 


Silver  Wire:  With  two  3"  pieces  of 
heavy  pure  silver  wire  +  three  9 V  bat^ 
leries  you  can  make  a  thousand  diii- 
lars  worth  of  silver  colloid.  Whai  do 
you  do  with  it?  Ti  does  what  the  anti- 
biotics do.  but  genns  can't  adapt  to 
it.  Use  it  to  get  rid  of  germs  on  food, 
for  skin  fungus*  warts,  and  ct^jn  to 
drink.  Read  son\e  books  on  the  uses  of 
sitvvr  Lolloid,  it's  like  Jiiagic.  $15  (Y) 
Classical  Music  (Juide:  A  ii^it  of  \  00 
CDs  which  will  provide  you  with  an 
outstanding  collection  of  the  finest 
classical  music  ever  written.  This  is 
what  you  need  to  help  you  r^uce 
stress.  Classical  music  also  raises 
youngsters"  [Qs,  helps  plants  grow 
faster,  and  will  make  vou  healthier 
Just  wait' 11  you  bear  some  of  Gotschidk's 
fabulous  mu^iic!  $5  (Z) 
Reprints  of  My  Editorials  from  73. 
(ffist  1:  50  of  my  l>esi  non-ku  n  ■  incnted 
ediu^rials  from  before  1997.  S5  (F) 
GHst  11:  50  more  choice  non-ham 
editorials  from  before  1997.  S5  {Q\ 
1997  FditoHals:  240  pages.  216  edi- 
torials discussing  health,  ideas  for 
new  businesses,  exciting  new  books 
I've  discovered  I  way^  to  cure  our 
c<iumry's  more  serious  problems, 
flight  800,  the  Oklahoma  City  bomb- 
ing, more  Moon  madness,  and  so  on. 
In  three  %5  volumes.  Si 5  iO) 
1999Jaji'Aug  Kditorials:  IBS  pages 
in  two  S5  solunies.  Bringing  you  up 
todatc.  SlOfPl 

Ham-to-Ham:  45  of  my  hnm-ori- 
cmed  editorials.  These  will  help  you 
bone  up  on  ham  history.  Great  sttiiV 
for  ham  club  new  ^letter  filler.  Yes.  of 
course  these  are  controversial.  $5  (QJ 
Si  Million  Sales  Video:  How  to  gen- 
erate extra  million  in  sales  using  PR. 
This  will  be  one  of  the  best  invest- 
menrs  your  business  ever  noade.  S43  (V) 
One  Hour  CW:  Using  this  sneaky 
method  evenyrm  can  learn  the  Morse 
Code  in  one  hour  and  pass  that  dumb 
5wpm  Tech-Plus  ham  test,  .IS.  (CW) 
Codi*  Tape  (TS):  This  tape  will  leach 
you  the  letiers,  numbers  and  punctua- 


tkMiyou  need  to  know  if  you  are  go- 
ing on  to  learn  ibc  code  at  II  wpm  or 
20  wpm.  S5  11 51 

Code  Tape  (TIJ^;  Once  you  know  the 
cmle  for  the  letters  (T5)  you  can  go 
immediately  to  copying  13  wjnn  code 
(using  my  system).  This  should  only 
lake  Iwo  or  three  days*  $5  tTl3j 
Cotie  Tape  (T20):  Stan  right  out  at 
20  wpm  and  master  it  in  a  weekend 
for  your  Extra  Class  license.  S5  <T20> 
Code  Tape  (T25):  Same  deal.  It 
doesn't  take  any  longer  to  handle  25 
wpm  as  it  does  1 3.  Or  use  the  ARRL 
system  &  take  six  months. S5  (T25) 
Wayne  Talks  ut  Dayton:  Tliis  is  a  90- 
minulc  tape  of  ihc  talk  I'd  have  given 
at  the  Dayton,  if  invded.    S5  ( W I ) 
Wayne  Talks  al  Turn  pa:  This  h  the 
talk  I  gave  al  the  lam  pa  Global  Sci- 
ences conference.  I  cover  cold  fu^iion. 
amateur  radio,  health,  books  you 
should  read,  and  mmth  S?  i  W2J 
Stuff  I  didn't  write,  but  vou  m^i 
NASA  Mooned  America:  Ren^ 
makes  an  air  ti^hi  case  thai  NASA 
faked  the  Moon  landings.  This  hook 
will  convince  even  you.  S25  (R 1 } 
Lasit  Skeptic  of  Science:  This  is 
Ren^*s  book  where  he  debunks  a 
bunch  of  accepted  scientific  beliefs  - 
such  as  the  ice  ages,  the  Earth  being 
a  magnet,  the  Moon  causing  the  tides, 
andetc,S25(R2> 

Elemental  Energy  Subvert ptiim:  I 
predict  this  is  going  to  be  the  largest 
industry  in  the  world  in  about  20-30 
years.  The\  laughed  at  me  when  I  pre- 
dieted  the  persional  computer  growl h 
in  1 975.  PCs  are  now  the  third  larg- 
est industry'  in  the  world.  The  elemen- 
tal energy  ground  floor  is  still  wide 
open,  but  then  that  might  mean  giv- 
ing up  watching  ball  games  and  talk 
shows  on  the  boob  lube.  $30  for  six 
issues.  (EE).  A  sample  issue  Is  SIO. 
Three  Gatto  TalLs:  A  piize- winning 
teacher  explaiiv^  what's  wrong  with 
American  schools  and  why  our  kids 
are  not  being  educated.  Why  are 
Swedish  youngsters,  who  start  school 
at  7  years  of  age,  leaving  our  kids  in 
the  dust?  Our  kids  are  intenlionatly 
bt?ing  dumbed  down  by  our  school 
system  —  die  least  effective  and  most 
expciiisive  in  Uie  world.  $5  (K) 
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Eli&m  onJeisd  -  DJdf  kuien  or  copy  pige  md  mart  boolu  wml^d.  Onia  loial  plui  1;%  j^  in  US.SACjjl 
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I   Fpfcjfii  onlef^:  SIO  ^  mxiat^  shopping.  IjukI  knows  vkhji  airm^l  ihitLcQiR  - mik?  Ji  food  gpien. 
Alkivt  4  ^£dt£  iQ€  delix^rj'  exccpi  famgn^  lliougb  «^  ify  10  g^  mi>a  onlen  shipfii^  m  4  (tiy  or  |1M>. 
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txMC/Visa  fw  fitters  over  StO,  # ^ Expire 
Phone  orders:  60,^924-0058  •  800  274-7373  •  fax:  603^924-86 1 3 
I       Yes!  Put  ine  down  for  a  year  of  73  for  only  $25  (a  steal),  Canada  US$32. 
I  Foreign  US$44  byj>ea.  USS67  by  air.  Whewl 
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Go  Mobile,  get  there  wit 

Lip  Mounts  ^_ 


COMEn 


Cable  Assemblies  for  Lip  Mounts 


NMO  Mui-adjyslHbla 
lip  moyiU,  up  to  60^ 
antenna  RS'720  NMO 
^xeplsan  NMO 
mount 


RS-730 

adjustable  heavy  duty 
lip  mount  up  to  70" 
antenna 


RS-52Q  Mm- 

adjustabte  iip  mount 
up  to  45"  ^enna 


GR-avl  Deluxe  trunk  iip 
moont  Rubljer  coated  base 
protects  the  vehicies  paint.  All 
stainless  steei,  include  ttie 
CK-SMS  deluxe  cable  assem- 
bly to  avid  wafer  leads/cadle 
damage  v^hen  shutting  the  tnjnic  Four  large  set  screws 
hold  it  securely,/  in  place.  Tv/o  offset  washers  adjust  the 
antenna  to  vertif^l.  Gold-ptated  SO'239/PL-259 
connectors. 


The  GR-5M's  smooth 
roonded  corners  make 
an  attractive  stainless 
steel  mount  strong 
enough  to  hold  the 
biggest  antennas. 


CK-3M5  Deluxe  cable  assembly 
17^  length  inciuding  17"  of  RG- 
1 88A/U  for  easy  entry  from  a  lip 
mount  without  causing  rater  teak, 
wind  noise  or  coax  damage 
CK-3M  Deluxe  cabfe  assembly 
same  as  CK-3M5.  but  99"  total 
length 


3D5M  Standard  low  loss  cable 
assembly.  Gold  ptated  SO-239^ 
PL-259  connectors.  1 T  lengtti 
3D4M  Same  as  3D5M, 
but  13.5' length 


Got  a  new  truck?  No  problem!  The  hood  or  rear 
doors  are  perfect  for  mounting  an  antenna,  Slide 
the  mount  over  the  lip.  tighten  the  set  screws,  and 
adjust  it  to  vertical.  No  holes  to  drill,  the  mount  is 

rounded  and  installation  takes  only  a  few  minutes. 

hoose  the  deluxe  or  standard  cable  assembly  in 
the  length  required. 


CQ-5M  "Quick-disconnect" 
trunk  lip  mount.  Rubber 
caasted-base  protects  the 
vehicles  paint.  Includes  the 
CK-3M5  deluxe  cable 
assembly  avoiding  water 
leaks  or  cable  damage  when 
shutlino  the  trunk  Gold' 
plated  S0''239/PL-259 
connoaors. 


SONET'S  newest  and  most  unique  truck  lip  mount, 
jthe  CQ'5M.  Mounts  to  any  trunk  lid  and  adjusts  to 
[vertical  with  two  offset  washers.  The  mount  base 
Isupports  even  the  largest  dualband  or  HF  antenna. 
A)  CQ-5M  trunk  lip  mount  with  COMET  SBB-2 
|2M/70cm  antenna. 

|B)  Quick-disconnect  lever  releases  the  antenna  and 
Iconnector  for  long  term  storage  in  your  trunk,  to  use 
I  a  car  wash,  or  theft  prevention. 
iC)  The  low  profile  base  is  the  only  thing  that  remains 
when  the  antenna  is  removed,  ready  tor  instant 
re- attachment. 


Going  mobile  is  easy  with  COMET  productff 
and  there  are  no  holes  to  drill.  The  rear 
doors  on  VAN's  and  SUV's  are  the  perfect  ' 
place  to  mount  an  antenna.  Simply  fift  or 
open  the  rear  door,  slide  your  mount  of 
choice  over  the  lip.  then  tighten  the  set 
screws.  Soft  rubber  protects  the  paint,  and 
the  mount  adjusts  to  vertical.  Installation 
takes  only  a  few  minutes.  The  mount  is 
grounded. the  antenna  is  above  the  roof  line 
for  the  best  performance  and  is  stifi  easily  i 
reached  if  needed.  Complete  the  system  by  ] 
adding  the  standard  or  deluxe  cable 
'assembly  in  the  appropriate  length,  ll 
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-15  •  TrI-band  52/H6M46MHz  w/fold-over 
Gain  &  Wave;  52MHz  OdBi  1/4  wave*  146MHz4.5  dBi  6/8  wave •446MHz7,2clBi  5/8  wave x  3  •  Length;  58" •  Conn:  PL-259  •  Max  Pwr;  120W 


NEW  BLACK  COLOR 


SBB-7  SBB-7NM0  •  Ouai-band  1 46/446MHz  w/fold-over 

Gain  &  Wave.  1 46MHz  4MB\  6/8  wave  •  446MHz  7.2dBi  5/8  wave  x  3  -  Lenglli:  58*  •  Conn:  SBS-7  PL'259/SB8-7HM0  MMO  •  Max  Pwr:  70W 


VUWr 


NEW  BLACK  COLOR 


SBB-5  SBB-5NM0  •  Dual-band  146/446MHr  w/fold-over 

Gain  Si  Wave:  146MHz  2,5dBH/2  wave  •  446MHz  5.5dBi  5/8  wave  x  2  •  Length:  W  •  Conn:  SBB-S  Pb259/SBB-5NM0  NMO  •  Max  Pwr:  1 20W 
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Wt  Z,75D  •  Duai-band  145/446MHz  w/foId-over*  Inciudes  COIVIET  exclusive  theft-resistant  lock! 
Gain  &  Wave:  146MHz  ^  15dBt  1/2  wave  *  446l\/lHz  5.5cl8i  5/8  vjave  x  2  *  Length;  39"  *  Conn: 


Gold'Plated  PL^259  •  Max  Pwr:  200W 


TlJrfr  ^^^^  *  Duai^Lind  146/446IV1HZ  w/fold-over  •  Includes  COMET  exclusive  theft-resistant  lock! 

^     146MHz  e/8  wave  4.5d8l  •  446MHz  5/8  wave  x  3  7.2dBi  •  Lengti):  62'  •  Conn:  Gold-piated  PL'259  •  Max  Pwr:  1  SOW 
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B-20  B-20NIVIO- Dual-band  146/446MHZ  w/fold-over 

Gain  &  Wave:  146MHz  2.15dBj  1/2  wave  •  446MHz  S.OdBi  5/9  wave  x  2  •  Length;  30 

Conn:  B-20  PL-259/B-20NMO  I^MO  •  Max  Pwr:  SOW 


Q*    r?i 


S'g-^a 


C3      f^ 


TO 


u   2- 


e  oi 


^3 


■ 


3 


CD 


^VWV 


Ci3 


B-1Q  B-10N1V1U  ^Duai-band  146/446MHz  celiular  look^a-like  • 

Gain  &  Wave;  146MHz  OdBi  1/4  wave  *  446MHz  2J5dBi  1/2  wave  •  Leirgih:  12^* 

Conn:  e-10  PL'259/a-10NMO  NMO  ♦  Max  Pwr:  50W 


«2iawmH V •  HF/6M/2M/70ctn  Mobile  Antenna40/- 20/*  1  rnsn wmWJUm  *?W  Thru  70m! 

Gain  i  Wave:  HF-6M  1/4  wave  •  2M  3,4dBi  5/8  wave  •  70cm  2.15dB!  ifZ  wave  *  VSWB:  HF  1.6:1  or  less  •  6M-70cm  1 .5:1  or  less  •  Length:  62" 
Max  Pwr:  HF  120W  SSB  •  6M  200W  SS8/100W  FM  •  2M/70cir!  1Q0W  FM  •  *l'^4  Optional  20M  colt  •  a-18  Optiona!  17M  coil 
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H-         MS^r  -i^^r-  •  Duahband  146/446MHz  w/spfing  whip  and  fold-over 
Gain  &  Wave.  UlbMHz2J5d3i1/2  wav9M46MHz5.5dBi  5/B  wave  x2»Length:  39^*  Conn:  PL^259 •  t/lax F^r:  120W 


•  Dtjai-band  146/446MHz  w^spring  winp  untJ  told -over 
Gam  g,  Wave:  146MH/  3.5d8l1/2  wave  *  446MI-lz  e.OclBI  5/8  wave.X  2  •  Lengtti:  43'  •  Conn:  PL-259  *  Max  Pm:  150W 
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The  Kachina  505DSP 
Computer  Controlled  HF 

Transceiver  After  twenty  years 
of  building  commercial 
transceivers  in  Arizona,  Kachina 
has  decided  the  time  is  right  for  a 
new  approach  to  amateur  radio, 
The  Kachina  505DSP  is  nothing 
short  of  a  revolution  in  HF 
transceivers. 

Why  Use  Knobs  if  You  Have 
Windows?  The  old-fashioned 
froni  panel  has  become  too 
cluttered  to  be  aseful.  Too  many 
knobs,  too  many  buttons. 
Kachinas  505DSP  transceiver 
connects  to  your  computer's 
serial  port  and  is  completely 
controlled  under  Windows'".  With 
optional  cables^  the  radio  may  be 
remotely  located  up  to  75  feet 
away  from  your  computer. 
Imagine  combining  a  state-of- 


the-art  DSP  transceiver  with  the 
processing  power  and  graphics 
capabilities  of  your  PC  and  you'll 
soon  wonder  why  all  radios 
aren1  designed  this  way.  Why 
settle  for  a  tiny  LCD  display 
when  your  computer  monitor  can 
simultaneously  show  band 
activity,  antenna  impedance, 
heat  sink  temperature.  SWR, 
(orward  and/or  reflected  power 
and  a  host  of  other  information? 

16/24  Bit  DSP/DDS 

Performance  In  addition  to 
100%  computer  control,  the 
Kachina  505DSP  offers 
exceptional  15/24  bit  DSP/DDS 
pertormance.  IF  stage  DSR 
'^brick-wair  digital  filtering, 
adaptive  notch  filters  and  digital 
noise  reduction,  combined  wrth 
low  in-band  IMD  and  high 
signal-to-noise  ratjo,  produce  an 


excellent  sounding  receiver. 
Sophtsticated  DSP  technology 
achieves  performance  levels 
unimaginable  in  the  analog 
world.  The  transmitter  also 
benefits  from  precise  16/24  bit 
processing.  Excellent  carrier  and 
opposite-sideband  suppression 
is  obtained  using  supertor 
phasing-n>ethod  algorithms.  The 
RF  compressor  will  add  tote  of 
punch  to  your  transmitted  signal 
without  adding  lots  of  bandwidth, 
and  the  TX  equalizer  will  allow 
you  to  tailor  your  transmitted 
audio  for  more  highs  or  lows. 


The  Kachina 
505DSP  Computer 
Controlled 
Transceiver 


Features: 

"^  Works  with  any  Computer 
Running  Windows  at  95 

ortsrr 

1  Covers  all  Amateur  HF 
Bands  plus  General 
Coverage  Receiver 

1  IF  Stage  1 6/24  Bit  Digital 
Stgnal  Processing  (DSP) 

II  DSP  Bandpass  RIter 
Widths  from  100  Hz  to  3.5 
kHz  (6  kHz  in  AM  Mode) 

Band  Activity  Display  with 
'Point  and  Click" 
Frequency  Tuning 

i  On-screGH  Antenna 
'Smith" Chart,  Logging 
Software  and  Help  Menus 

Automatic  Frequency 
Calibration  from  WWV  or 
Other  External  Standard 

"Snapshof  Keys  for 
Instant  Recall  of 
Frequencies  and  Sett  ngs 

Optional  Internal  Antenna 
Tuner 


Seeing  is  Believing 

American-made  and  designed, 
and  able  to  stand  on  its  own 
against  the  world's  best,  the 
505DSP  is  bound  to  set  the 
standard  for  all  that  follow.  But 
don't  take  our  word  for  it. 
Visit  our  website  at 
http://www,kachfna-a2.com 
for  detailed  specifications,  to 
download  a  demo  version  of  our 
control  software,  or  to  see  a 
current  Bst  of  Kachina  dealers 
displaying  demonstration  models 
in  their  showrooms. 
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KACHINAffl 

COMMUNICATiaiMS,  INC. 


Fax:  (520)  634-8053.  Tel:  (520)  634-7828 
E-Mail:  sales ©kachina-az-com 
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